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1‘11EFACK TO THE THIKO ENGLISH’ 
EDITION. 

Vegetablk fats and oils play a very important part- 
in many modern industries ; tlnrs, ‘for instance, they 
are employed in the manufacture of soaj), candles, 
and glycerine, in the preparation of margaiine and 
edible- fats, in medicine, and in the production' of 
paints and varni.shes. The extent to which they are 
employed has incii'ased to an enormous extent during 
the last lew years, which may he regarded as partly 
due to a better knowhalge of their properties and also 
to improved ipetliods of extraction and purification. 

In |)laee of tin' old primitive [nesses and the (j,x- 
tractictn by means of boiling water, methods \/hich 
are now only to be found [)ractised in very uncivilised 
countries, we havi' the mc'st efficient ty[)es ‘of hy¬ 
draulic presses and subsidiary machines, ^ind also 
extivyition plant in which volatile solvents are-*em- 
ployed for the removal of every traye ttf oil. Bjr 
these means the yiekl of oil has been increased very 
materially. Thi-n, again, by the em})loyment of 
settling tanks, filter.^, and other [i[)pliance.s, together 
with the chemical purification and bleaching of oils, 
the (juality of the products In^s been im[)roved to a 
v?rv considerable extent. 
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Owii^ to tlje inereasetf, ot c(fmmunication 

with' distant .countries anL ,the f»|jenin^‘'jup of large 
tracts of territory hitherto uhknown, I’luitv a number 
qf neMif oil seeds knd nuts have discovererl .tnd 
are now usef^il articles of commerce; at the same 
tiih^ the investigation of the various agricultural* 
problems which arise ;n the cultivation of these 
products in different parts of the world is being 
closely studied iil^most countries, and the wonderful 
amount of knowledge already gained is already being 
put to'practical use.« 

•^n no department of industry has a more rapid 
development taken jtlace than in that devofed to 
vegetable fats and oils. We may with truth ascribe 
this *to the scientific methftds which have now re¬ 
placed tiiose of the ohl rule of thumb order; 
scientific and technical training are now the order 
of the.day, and i)y such means deveT(»{.>ment in the 
ffilure pray be no le.ss wonderful than it has been 
in the past. 

It is with this idea in view that the author puts 
forward this work, the result of many years’ study, 
hoping that may be not only a guide to the be¬ 
ginner, but that perchance it' holds something of 
wlue even to ‘those initiated in the work, and may 
. stimulate many to discover further developments ia 
the processes of manufjictiire of vegetable fats and 
oil§. 

H. B. .STOCKS, K.I.C,, F.C.S. 


London, September, 1917. 
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Ether, 19, 221. 

— number, 329. 

— test, 131. 

Ethereal oils, 20. 

Kuonymus europaeus L., 35. 
Excelsior extractor, 220. 
Exhausts, 274. 

Export oil mili, 205. 
press, 197. 

Expressed oil of bay, 143. 

— — mace, 140. 
nutmegs, 140. 


289. 

Deodorising apparatus, 287. 

— by agitation, 290. . 

— by gases, 289. 

Dika, 30, 142. 

— bread, 142. *■ 

— fat, 7, 142. 

Di-ricinic acid, 303. 

Disintegrators, 163, 167. 

Distilling apparatus,c£17. 

Djare fat, 7. 

Djave tat, 14'4. 

Dodder oil, 118. 

Doeglic acid, 20. 

DoUohos Soja L., 116. 

Drying oils (vegetabl^, 23, 95, 333. 

^ ‘ 

Ea.rth nnt, 6,30, 54. 

-oil, 54. . 

Economic oil mfrl, 206. 
Edge-runners, 168,169. 

Egyptian acoms, 


' — apparatus, 27. 

— Deiss’, 211. 

-excelsior, 220. 

-Haccht’s, 210. 

'-large, 28. 

-- Prosper Mor jet’s, 222. 

r-Seiffert’s, 2h'l 

~ — Soxhlet’s, 27. 

— -- Vohl's, 212. 

— — Wegolin and Hubner’s, 220. 
-- installation, 224. 

— residue, 323. 

— solvents, 221 


F. 


Factory, oil, 208. 

Fagus sylvaiica, 81, SOr 
, Fats and oils, table of, 30, 34, 328- 
' — composition, 1, 17. 
j — general properties, 17. , 

— occurrence, 2. , » 

! — oils, butters, or tallows. soliC. 'j:2: 
i 151. 
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FBta, 4 ap<miflcaticti, 22. 

Pat, flliftator pear, 30. 

— Aoiiar(^7. 

— ATodMo, 30. 

— Baasi^ 19,144. 

—^Bay4)erryf 1«. 

— Bicuhiba, 3*fl42. 

— KaMeo, 7. 

— CaoBo, 7,12^4 

— Calaba, 7, 30. 

— Carapa, 7,17, 146. 

— Chauiinoogra, 151. 

-4 Cbine»e vegetable, 1 30, 3C, 147. 

— Coconut, 7,182. 

— Cokum, 80. 

— Crabwood, 146. 

-^Dika, 7,142. 

— Djare, 7. 

—“Djave, 144. 

— Elnpa, 144. 

— Fulwara, 145. 

— Qalam, 7,144. 

— Gaiabbge, 32. 

— Qyaooard, 80. 

— Hydnocarpua, 151. 

— Illiirfs 144. 

— l,au>^l, 143. 

— Maeaja, 32. • 

— Macaasar, 151. 

— Mafura, 150. 

— Mahwa, 7, 144. 

— Malabar, 148. 

— Myriatica, 19, 140. 

— Niam, 82. 

— Nunga, 144. 

— Kutmcg, 140. 

— Oba, 142. 

—•Palm, 13,17, 18, .84, 134. 
Palm kernel, 13. 34, 138. 

— Piney, 148. • 

— Shea, 7,144. • 

— Tangkallak, .86. • 

— Virola, 19,149. 

Fat extraction apparatus, 26, 28. 

— globules, 2. 

— solution, 19, 92. 

Fe^ty acids. 20. 

-^ree,^4, 253, 328. 

I-of coconut oil, 134. 

-of palm oil, 137. 

-- volatile, 22. 

— mis, refining, C58. 

Feeding value of meal, 325. 
Fernando Po palm oil, 187. • 
Ferromangaaese resinate, 270. 


era, !82. 

Fir cone oil, 36 


Flavour of oils, 17, 24. 

FlorentiBe bottle, 3 ^. 

— receiver, 256^ .-..^ * 

Fulwara, 32,145. 

—abutter, 32, 146. 

• 

«• 

paboon peAm oil, 13^ 
uaidio acid, 23. 

! Galam, 32, 144. . 

— butter, 32, 14*. 

Gambo, 32. 

! Gamboge, 32. 
j — butter, 32. 

Garcinia indica Chois., 31. 
i — pictoria Roxb., 33. * 

i Garden-cross seed, 30. 

I -oil, .80. 

. German sesame, 82, 118. 

;-oil, 118. 

I Gilla, 32. 

i Gilliflower seed, 32. 
j Gingelly, 34, 74. 

; Glycerides, 1, 19. 
i Glj’cerin, 21. 

I Gold Coast palm oil, 138. 

Gold of pleasure oil, 118. 
Gossypium herbaceum,;31, 66. 
Gourd-seed oil, 3#; 9* 

! Grape seed, 32, 62. * 

— oil,62. , 

j Grinding. 16)}. ’ 

■ — machinery, 163. 

; Ground nut, 6, 54. 
i Ground-nut oil, .54. 

Guizotia afafsaini-a, 120. 

! — oleifera. 35,120. 

Gundscliitt, 82. 

! Gynoca, lia cdoralU R. Brown, 31, 


; Half Jack-Jack pallll oil, 138. 
' Hardening oils, 321. 
j Hazel nut, 32, 57. 

t-oil, 82, 67. 

i Heating apparatus, 175-79. 
Hedge mustard oil, 92. 

I Hebner number, 3^, 

I Helianthtls annua,%7,113. 
i Hempseed, 6, 32,42G 
I — oil, 120. • 

I Henbane seed, 32. 

Hesperia mat^nalis, 33^ 
Hevea brasilienais, 126. 
Hickory nut, 32. 

— oil, 32. 
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’^ETABLEi 

Himalaya apricot, 32. 

— oil, 32. . 

Holly-tree seed, 32. 

Honesty, 32. 

— oil, 32. • 

Hopea macrophylla, Sf. 

Horizontal press. l^C. 

Horned poppy,’^.12. ‘ ' 

Horn poppy-feecUr>il, 32. 

Horse chestnut, 32. 

-oil, 32. f 

Horse hair cloths, 170. 

Hydraulic pressejL ±80,187, 102, 11)8. 
Hyduocnrpus fat, 151. 

— Kurzii, 151. 

— Wiglijiaija, 151. 

Hydrocarbons, unsaturated, 23. 
Hydrocyanic acid, 326. 

Hydrogen peroxide, 2 U 2 . 
Hydrogenation of oils, .308. 
Hypochlorites, 204. 

Hypogaeic acid, 20, 5fi. 

I. 

Ikpan seed oil, 05. 

Illip^ fat, 144, 

Indian ljutter, 32, 144. 

—■ corn oil. 32, 77. 

— cress, 32. % * 

— nutmeg huttei>*14n. 

Inga, 32. 

Injectors, 274. ' 

Installations for preparing oil, 152-23 
Introduction. 1. 

Iodine absorption, 331. 

Iron Bisinate, 271. 

— stearate, 271. 

Isoceryl alcohol, 21. 

Isocetic acid, 20. • 

Isocholesterin, 21. 

Isolinolenio acid, 20. 

Isomeric acids. 20. 

Isovaleric acid, 20P- 

J. 

Javelle lye, 294. 

Japanese cake plates, 228. 

Jatropha curcas, 90. 

J^va almnnd, 32. f 
^ S- oil, .32. 

Jnglans r^a h.Al, 112. 

.Jungle almond oil, 32. 

K. 

Kapok, 32, 77. 

Kekune nuf, 6, 95. 


.FAT^ AND OILS. 

i Keki>”e oil, 9* 

I Kidney suet, 830. 

Kni'nrt!, 32. 

: -- oil, 32. ; 

Kdrting agitj,tor, 274. 

Koruug, 32^ 

— butteef, 32. 

Kottstorfor number, 3J.8. 

L. 

Labaraque’s lye, 294. 

Lagos palm oil, 1.38. 
Laili'inantia, 33, 127. 

— oil, 127. 

Lard, 69. 

— subhtitut<?.s, 69, 133. 

Laurel camphor, 143. 

— od, 143. 

I, auric acid, 20, 134. 

. Laiirus nobilis, -30, 143. 

Lead oli'ate. 271. 

Lceytliih ollaria L., 35. 

J. cntisk oil, 32. 

— seeds, 32. 

J.iqiidium sativum, 31. 

Lettuce seed, 32. 

^ Linden-seed, 32. 

Lindeiiwood, 32. 

■ ■ — oil, 32. 

■ Ijiiiolemc acid. 20. 

I lUiolie acid, 19, 20. 

Liiioliii, 21. 

’ Lmoxyii, 23, 107. 

Linseed, 6, 32, 101. 

— cake, 324. 

— meal, 324. 

— oil, 11, 32, 104. 

— substitute^, 121. 

Linum usitatissimuin, 33,101. 
1.music acid, 23.*^ 

Idon'.s tootli, 32.' 

Loaiido palm oil, 138. 

I I’Sano oil, 123. 

J-ulTa a-gyptica, 94. 

— seed oil, 94. 

Lumbang, 9Cf 

M. 

, Maeaja, 32. 

■ — butter, 32. 

I Macassar oil, 151. 

. Madi, 32.» 

Mafura, 32,150. 

: — tallow, 82, 160» 

I Mofureria oleifora, 150. 
j Malvwal], 32, 144. 
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Mahvwll butter, 7, 144. 

Maize, 32 77. 

-- germ olkes, 73, 324. 

— oil, 7\ 

— — cafe, 321. 

M4|plabaf tal]oW}^48. 

Mallotus phili^^nsis, 31. 

Manjfjiifiefle diox^do) 234. 

— rosinate, 271. ^ 

Mangifcra gabuiicumSf Aubry, 31, 142, 
Ma]iihot Glaziovii, 127. 

— oil, lj>7. 

oil; *01}. 

Mocbanicol refining appliances, 260-91, 
i Melia azedaraeh h., 33. 

Melissic acid, 20. 

^^ou-seed oil, 94. 

Millet seed, 117, 

— ^ii, 117. 

Miiiiusops ujave, 141. 

Mineral oil emulsions, 251. 

Mobaraba oil, 121. 

MoidavUifK 32. 

MoD^t<9tnic alcohols, 21. 
Moixjrioiuolco-sulpliuric acid, 303. 
Muriiiga oil, 04. 

— ptarvgosperma, 7. 01. 

Moulds, cake, 2'J4. 

Mustard, block, 30, 8(5. 

— Oil, 86, 

— - white, 36, 86. 

Myagrum dentatum, 118. 

— sativa, 118. 

Myricyl alcohol, 21. 

^ ^lyristica lat, 140. 

— Mosehata Thutub, 33, 140. 

— oiTtcinalis, 140. 

— Otolia, 36, 142. 

MiyristK' acid, 20, 13- 
Mynstin, 141. 

Myrouote of potash, 

Myrosiij, 88. 


N. 

• 

Kagasur, 32. 

Noj^iUium l^paceum L.,*36. 
Nettle Sbeds, u2. » 

*^ew Calabar palm oil, 137. 
Niom, 32, 120. 

— o\i 120. 

Nicker seeds, 32. * 

Niuotiana tabacuui, 37. 

Niger oil, 120. 

— palm oil, yi7. 

32. 

— oil, 32. ^ 


i Nimb, 32. 
j — oil, 32. 

j Nitric acid bieaciung, 294. 

! — anhjfdride, 23. 

; N#n-drying‘oil^ 23,*533. 

j-vegetable, 38. 

j Nsa-Sana oil, ‘*24.^ 

, Nunga oil, 1^4. 
i j^utmeg, 2f 32, 140. 

— butter, American, 17, 141. 
; — -- Dutch, 141j 

i Nut oil, 3G, 112. 

0. 

Oha, ;30. 

Oelioco, 32. 

Octodecyl alcohol, 20. 

Ocuba, 32, 

Oil. Alligator pear, :30. 

— Aimniid, 30, 48. 

— Aouara, 30. 

— Apple-kernel, 30. 

— Apricot, 30, 51. 

— .Viucliis, 7, 30, 54. 

— Avocado, 30. 

— llaukul-imt, G, 30, 95. 

— llaj-berry, 30, 143. 

— Jlecuiba, 30, 142. 

Deoebnut, 30, * 

— Dciieu, 30. G4. * 

DclIadonna-sGi^, 32. 

— Ben, 30, G4. 

— Beii-ailc, 7. 

' — Beiiut's 34. 

— Bicuhiba, 30, ’4— 

— Boiiduc-ifut, 3'j. 

— Brazil-nut, 30, 93. 

— i-ur, '0. 

— Cabba;^' palm, -TO. 

—-* (‘acao 30, 127. 

— ('alaba, 7, 30. 

— Camehnu, 32, 118. 

— Cauuil, 30. '*** 

— Candle-nut, G, 80, 96. 

— Cardon, 30. 

— Cashew, 30. 

— Cassweed-seed, 30. 

— Castor, 0, 14. 30, 68. 

— C’harlooh, 30. • 

— Chaulmoogra, 30,*161. 

— Cherry-kernel, Sfe. • 

“ Chironji, 80. • 

— Coconut, 7, 10, 30, 332. 

— (H)huue, 15CW 

— Colza, 8. 81. 

— Com, 77. 

— Cotton-seed. 10, 80, 66. 
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Oil, Ci»faWood, 146. 

— Ore»a-8oed, 3(1 , 

— Croton, 30, 89. 

— Oncumber-seed, au. 

— Cureaa, 34, 90.« 

— Cypenis, SX). 

— Dika, 142. 

— Dodder, llff. 

— Earth-nuJ. SC^, 65. 

— Elupa (elipii), 30,14 

— Fever-nut, 32. 

— Funtumia, 126. . 

— Gaiam, 144. ^ 

— Garden oress-seod. 30. 

— German eesame, 32,118. 

— Gingjlly^ 84, 74. 

— Gold of Measure, 32, 118. 

— Grape-seed, 32, 62. 

— Ground-nut, 6, 14, 30. 

— Hazel-nut, 32, 57. 

— Hedge-mustard, 36, 92. 

— Hempseed, .32, 121. 

— Heeperis, 32. 

— Hickory, 82. 

— Honesty, 82. 

— Hompoppy-seed, 32. 

— Horse-cnestnut, 32. 

— Hydnocarpua, 151. 

— Ikpan seed, 65. 

— IlUp4, 30, 14d^ • 

— Indian com, 32. 

— India-rubber tree, 120. 

—^ava almond, 32. . 

— Kapok, 77. 

— Kekune, 6, 95. 

— Koeme, 32. 

— Ktrung, 32. 

— Lallemantia, 127. 

— Laurel, 30, 143. 

— Lentisk, 82. * 

— Lettuce seed, 32. 

— Lindenwood, 32. 

— Linseed, 11, 32, 104. 

— L’Sano, 123. * 

— Lufia jpcd, 94. 

— Lumbang, 95. 

— Macassar, 151. 

— Mace, 82,140. 

— Mafura, 150. 

Maim, 82, 77., 

A-*Ma^ot, 127.* 

— Manketti ni^ X24. 

— Maw,<l09. I 

— Melon-seed, 34, 94. 

— Millet-se^, 117. , 

— Moliembs, 124. 

— Mustard, 30, 86, 86. 

— Niam,4:2,120. 


I Oil, Biget-sef^, 120. 

— NightshaJ), 32. 

I — Njmb, 32.11 
j — ^Ba-SanaJl24. 

1 — Nuuga, M4. 

— NuL3%ll2. 

! — Nuffilbg, 32,140. 
i — Oba, 142. 

— Olive, 8, 82, 38. 

'-artificial, 304. 

; — Otoba, 141. 

— Palm, 13, 17, 34,134. 

-kernel, 13, 34, 138. 

— Para rubber seed, 126. 
— Pawlownia-seod, 102. 

‘ — Peach, 34, 52. 

— Peanut, 54. 

— Pear-komel, 84. 

— Perilla, 126. 

. — Pine, 34. 

— Ihstacia-nut, 34. 

— Plum-kernel, 34, 53. 

— Poonaeed, 30. 

— Poppy-seed, 14, 84, 109, 
— Pumpkin-seed, 34, 94. 

I — I’urging, 34. 

— Purgir-nut, 34, 90. 

,1 — Badish-seed, 34, 9J, 

— Rape, 8, 34, 81. 

: — Reseda-seed, 30. 

— Ricinus, 34. 

; — Rubber seed, 126. 

\ — Rubsen, ,34. 

I — Safflower, 34, 128. 

! — Sapucaja, .34. 

— Sasanqua, 65. 

— Scotch fir-sced, 34. 

! — Senat seed, 65. 

— Sesame, 6, 15, 34, 74. 

— .Shea, 146. * 

, — Soap-tree, sf: 

!— Soja-bean, 16, 116. 
i — Spindle-tree, 34. 

— Spruce fir-seed, 34. 

' — Stinking-bean, .36. 

, — Sunflower, 36,113. 
i — Toa-sced{ 65. 

; — Telfairia, 65. 
i — Theobroma, 30,129. 

I — Tkisrte, 80. 

! — Til, 6,16, 34, 74. 
i — Tobacco-seed, 301 
— Touloucouna, 86,146- 
— Tourlant, 44, 802. 

— Tung, 15, 98. i 
— Turkey-red, 44, 302. 

— Turnesol, 113. 

— jUnpiadia, 36. * 
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Oil, Ungueko, 128. 

— Virgift,%4. 

— Walnut, ae, 112. 

— Weld-8*!d, 36. • 

— Wild-ra^sli, 36, 92. 

— ^5^ood, i3iin<fc<t 98. 

- — Japanese, lUf. 

•— ZaojpoD, 94. 

Oil, bicalshing, rodAieg, 231-92. 

Oilcake discharger, 190. 

— moulding machine, 186. 

— plates, 228. 

— Mimmiif^inachine, 229. 

Oilcakes, 15, 323. 

-j- composition of, 324. 

— round, 227. 

— ijfluare, 227. 

— trapesoid, 227. 

)il eaulsion, 250, 259, 300. 

— estimating percentage of, 26. 

— extract, 307. 

— extracting installations, 224-27. 

— filters, «7«-86. 

— meal, 828. 

— milR roller, 167-74. 

-stones, 168, 169. 

— mills^ 2^-30. 

-edge TOnnor, 108, 109. 

— press hags, 41, 175. 

-box, 192. 

-cloths, 175. 

-moulds, 185. 

-plates, 185, 188, 193, 227. 

-pumps, 181 . 

-residue, 228, 323, 

9 presses, 175-200. 

-for ooprah and palm kernels, 

• 187, 189. 

—•-J- for oil fruits, 191. 

-tor preliminary prfttsiug, 191. 

-for round cakes, iSl. 

-horizontal, 178, 1901 

— — hydraulic, 178, 180-98. 

— — pack, 178. 

— i:»n, 178, 182. 

-ring presses, 178, 194. 

-screw, 42. 

-tfelfscontorfnod, 202-7. 

trough, 178. 

—wedge, 180. 

-with interchangeable boxbs, 

19!?. * 

— pressing and extraction process 

combined, 152, 225. 

— production, 8.« 

Ml refining. 281-801. 

—^8!fipitri96. 

— — plant, Ekenberg^, 264. 


Oil refining .plant, Baymon^-Com- 
bret’Bf280.4 , 

— seed cakes, 16, fes, ffiS. 

- store, 156. 

— 8>jeds, cleaning, 159a 

— -heating pails, 176-79. 

— soluble, 307. 

— solution, 15iJ! 

— store, 208.* 

—’works, 200, 208. 

-Knabel's plan* 208. 

Oils, blown, 61, . 

— composition, 17, 35^ 

— deodorising, 287-91. 

— drying, 23, 24, 95. 

— extraction, 3, 154. 

— general properties of, 17, 327. 

— hydrogenation of, 308. 

— non-drying, 38. 

— percentage of in seeds, etc., 30. 

— physical and chemical examinatioB 

of, 327. 

— saponification, 22. 

— semi-drying, 66. 

— soluble, 61. 

— wool softening, 305. 

Old Calabar palm oil, 138. 

Olja 0 . culta L., 39. 

—'europaea, 33, 39. 

— -a- vat. sylvestrisljy<89. 

— oleaster, 39. • 

— sati^a, 39. 

Oloamide, 23. 

Oluic acid, 20. 

Olein, 21, 306. 

— fats poor in, 21. 

Oleometer, 327# 

Ol. Oliv. commune, 38. 

Olive, 6, 34, 38. 

— crushing mills, 41. 

— eUtent of cultivation, 38. 

— gathering, bj. 

— oil, 38, 306. 

— — adulteration, 45.“' 

-artificial, 804. 

-press residues, 42. 

— — presses, 42, 197. 

-properties, 44. 

-residues, 40. 

-statistics of production, 8. 

-uses, 48. • 

Orange seed, 84. 

Origin of fat, 2. 

Otoba, 84, 141. 

— fat, 141. 

Otobite, 142. 

Owala, 7, 34. 

Oxidation of linolein, 23. 
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Oxidisea oii8» za, ::sdO. 

Oxygen absorpj;ipn, 2M| 

OxyhirseoUc acidf fts. 

Oxylinolic acid, 23. 

t 

p.* 

Palm, 31, 13?. ' 

— butter ^oil)tl7, 134. • 

— fat, 2, 7, 134. 

— kernels, 34, IH*^ 

— kernel oil, 7, 13S. 

-fiUe^^ir, 27H. 

Palm-oil bleaching, 2515. 

-cake, 324. 

-5,^iioal, 324. 

— nut oil, 138. 

— seed oil, 138. 

Palmitic acid, 20, 130. 

Palmitiii, 21, 136. 

Palmiiamide, 23. 

Pan press, 182. 

Panieol, 118. 

Panicuiu Italicum, 117. 

Papavcr album P.C., lOH. 

— nigrum D.il., 100. 

— soujuifcrum L., 34, 101^ 

Paulownia imperiahs, 102. 

Peach, 34, 52. 

— oil, 52, < 

— palm, 34. 

Peanut, 30, 34, 54. 

^ oil, 54. ^ 

Pear kernels, 34. 

— kernel oil, 34. 

Pelargonic acid, 20. 
pA)taclethra macroph^lla, 7, 35. 
PeutadcKina butyracea Don., 35. 
Pentancinic acid, 303. 

Perilla ocymoides, 125. 

— oil, 125. 

Per.sea gratissiraa (lacrt., 31. 
Petroleum other (benzine spirit), 155, 
212,236. • 

Phfeet^Uc acid, 20. 

Phytostearin, 21. 

Picaya, 34. 

Pine oil, 34. 

Piney tallow, 7, ;34, 14H. 

• Pini<jn nut, 34- 
^^inus picea, 35. 

— pinea, 35.#i * 

— syUiestrifl? 35. 

Pistachia, 34. 

— oil, 34^ 

Pistacia vera, 35. 

Plasma, 2. 


Plwn kernj! oil, 53. 

' Plunger pvinp, 81. 

: P(^-acidsJ«303. 

Polyriciiiofjic acids, 30o. 

Ponga, 32^ 

Pon^mU glabra Ver?!, 337 
Pooi^ed, 30. * • 

— oil, 30. 

Poouak, 133. 

Poppy seed, 34, 100. 

— black, 100, 

— <'akc, 324. 

-- oil, 100. 

— •— hot pros.scd, 110. 

-white, 100. 

PolasMUUi bichroinaLo, 203, 205. 

— myrouato, 88. 

— I>er]uaugaiiatc, 203. 

IVeparation of fats and oils, I52-d30. 

. — - ),y extraction, 153. 200. 
*Prcss, box, 102. 

— export, 107. 

— horizontal, 106. 

— hydraulic, 180. 

— moulds, 227. 

— olive oil, 42, 107. 


— pan, 182. ^ , 

— (preliminary) for oil fruiU, lOl. 

— ring, 104. 
wedge, IKO. 

Presses, 175-207. 

Pressing, warm, 3. 170-75. 

Pru’kiy poppy, 31. 

IVmters’ )uk, 7. 


Proiicrtios of tiils and fats, gonor^ 


Protopla.sra, 2. 

Provence oil, 44. 

P^unu^ amygdalus, 48. 

- cerasiis, tti. 

~~ doincsticf^ 35, 53. 

— Persica, 05, 62. 

Pulwarn butter, 145. 
Pumpkin-seed, 34, tU. 

- - oil, 04. 
fhirging oil, 00. 

I'urgir lift, 34, 00. 

--^oil, 00. 

Purifying apparatus, 235, 250, 
250»?>3, 273-01. 

Pyknomeler, 327. 

Pyrus communis^ '\5. 

— malus, 31. 


Q. 


Plnm l&rael, 34 , 53 . 


.Quabe uut, 30 . 
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B. 

Radish 8oed>34, 01. 

-oil;*84,91. 

— wild, 

UaTC^mtafl, 34. 

— tallow, 34. $ 

' j 

Raticid fats, 24. 

— palm oil, 130. 

Rancidity, 24. 

—- nrcvoutiou of, 25. 

RoJ-e cake',4124. 

— meal, 324. 
oil, 8, SI. 

— seed, 34, ftl. 

raphaiiistrum, 37. 02. 
sativiis, 35, 01. 

Uaylftond-Comhret apparatus, 280. 
Recovery of fatty acids, 2.5R. 

Reed pine seeds, 34. 

--oil, 34. 

Hcfiniug,^2!ta-'K)1. 

•- Asgirmll’s process, 250, 200. 

— A»pinall, Hoar, and Wise’s pro¬ 

cess, 2G5. 

— HaroH\\^le’s method, 245. 
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VEGiCTAl^LE EATS AND‘OILS. 

CHAPTER I. 

INTIIODUCTION. 

The vegetable fats and oils constitute a’ grouj) of organic 
substance^ exhibiting strongly marked characteristics’, both 
ill their physical properties and their chemical composition. 
They coi^^ist of compounds of one or more fatty acid? v3ith 
glyceryl in the form of esters, arc fluid or solid 

at ordinarj' temperatures, leave a permanent oily mark-on 
paper, dissolve, to some extent iu*boiling alcohol, easily in cold 
or warm ether, petroleum ether, chloroform, henzegie, and 
' carlion tetrachloride, and are universally of lower specific 
gravity than vvaljpr. 

Fats and oils are among the most widely distributed of; 
vegetable substances, being met with in large (juantitj* as 
reserve or nutritive material in fruits and secTls ; more rarely 
in the underground parts of jdai's, c.r/., (’yperus grass. 
They occur in small (piantitics in aLnost all the tissues of 
phanerogamic ami cryptogamic plants, winch explains* tb? 
reason that in the proximate analysis of plant leaves, starchy 
seeds (legumes), starch-bearing fruits (grainlb, etc., almost 
without exception, small amounts of fat are usually ^ound. 
As a rule the fat ^ contained within the cells and but 
seldom in the cell wall; an examide of the latter is, however, 
afforded in the tissue of the beet. Usually the fat remains 
where it is elaborated, and is therefofe almost always found 

imbedded in the cells, in rare cases escaping thence, by 

1 
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some ■^^eans at present unknown, to form a covering of 
greater or leas thickness upon the organs the plant, as 
seen, for example, 'in the seed of Htillingia sebifera, from 
which the Chinese tallow of commerce is derived. 

Tat occurs <in minute (juantities in the protoplasm of 
yoimg cells. 'It is more abundant as a constituent of cel¬ 
lular .sap, in the shape of small drops or globules, along with 
the fine granules or slimy mass of protoplasmic material 
also suspended in the liquid. Other bodies associated with 
fats in the vegetable cell are: Starch grains (nutmegs), 
aleurone granules (cacao beans), chlorophyll (flesh of the 
olive)', granular colouring matters (tissue of the seed of 
ViMa sebifera), resin granules (cotton seed), lipochromes or 
cOiouring matter dissolved in the fat (palm fat), etc. 

In the majority of instances the globules of fat occur in 
a state of free suspension in the fluid contents of the cell; 
in many cases, as in the flesh of ihe olive, they appear as 
though enveloped by a peculiar soft membrane (fat bubbles). 
According to the investigations of ,T. Sachs, the aleurone 
granples occurring so fre(]uently in oily seeds are mixtures 
, of fat and albuminous substances. 

Very little is yet known as to the mechanism by which 
fat is elaborated in the vegetable cell, whether it proceeds 
direct from the granules of the plasma or is formed from 
globular matters suspended in the sap, not having hitherto 
oeeti ascertained. 

Fruits and seeds containing oil or fat must be subjected 
to special treatment for the extraction of such material. 
The means whereby this is effected was, in very primitive 
form, known even at the remotest periods, since we find in 
the defective traditions handed down to us mention made 
of the employment of oils. The ancient Egyptians and 
Phoenicians were acquainted with oil and made use of it for 
purposes of nutrition, as well as for anointing, but very rarely 
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for lighting; from them its^ppiications passed Jo the lifebrews 
and subsequently to the (ireeks^* The former'possessed oil 
ftillls, which their*prisonersf^vere made fo “tread,” and oil 
lamps are frequently ^«f?rred to in the Scriptures. 

• The forefathers of those who dwell in lands wueie Lue, 
olive is indigenous and grows Rixuriantly, derived their 
•supplies of oil almost exclusively from this tree; it is only 
in later times that attempts wer<» made to extract oil from 
seeds. 

To Pliny we owe the earliest descripfion of an qil mill. 
This was in use hy the Komans, and namecj by them a 
“turpetum” ; it resembled ordinary' cdge,rimners, the stones 
being horizontal on the inner and convex on the outer side. 
The bas^ was formed by a circular vessel of hard volc^ic 
stone, a short pillar in the centre constituted the pivot round 
which the stones were made to revolve hy the united efforts 
of two men pushing at the projecting axles. In this mill the 
•pulp of the olives was crushed, the kernels remaining intact, 
an important factor in the preservation of the, pure fk.vour 
of the oil. 

The crushed olives were packed into rush bags anJ 
pressed under heavy stones ; these were raised by levers while 
the bags were placed in position and then allowed to descend, 
the power being increased by hand pressure, on the levers. 

. The preparation of fatty oils in China was thus described 
by the Swedish sailor Captain Kckeberg in 1707 :—• 

The oil-producing seeds are ground in an iron mill, 
consisting of a circular roller with wedge-shdped periphery,' 
running in a similarly shaped groove with sharp rough sides, 
.in which it is easily *moved hack aiul forwards. The base in 
which the groove for the recejition and ^'rinding of the seed 
is situated resembles the sharp keel of a boat. The ground 
’ seed is spread on a mat, and warmeef over a vessel of boiling 
water. The ^eam permeates the meal, and (as Eckeberg 
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expres^y remarks) prevents the seed from becoming scorched 
and' the oil from turning arancid. The hot seed is put into 
bamboo vessels and pressed in Vfedge presses, identical with 
the ordinary form, with the single exception that the wedges 
are driven by hammers wielded by hand. According to 
Schadler, thi8''commuuicMion of Eckeberg’s fills a gap in 
the historical record of oil mills, nothing new having been • 
recorded betw'een the tim« of the Komans and the sixteenth 
century, although it is said that in the tenth century a 
‘ beginning was made m Germany to use stamping mills for 
pulverising hard-shelled oil seeds. 

Zeisig, in the Ti’dtnnii Macliiiinnnii, ])nhl\she(\ in Leipzig 
from 1()07 to mentions a German oil mill, the descrip- 

titih being accompanied by an unsatisfactory drawing. 'I’he 
mill consisted of three chief parts—a seed stamper, a heating 
pan, and a wedge press. 

In the seventeenth eenturv the. lliitch mills driven by 
wind jiiiwer came into vogue, d'lie seed wa-. ground by edge 
runners, and the iiresse.--, which were fitted with vertical 
wedgies, were stationed in sejiaratt'jiress rooms. The stamps 
'..(lesceiided perpendicularly. 

Tn'France and England improvements were only effected 
at a much later date. In the former country the industry 
was for a long time confined to the e.xtraction of olive oil, 
in a very primitive manner. Upright mill stones ledge 
fanners) were employed for grinding or crushing the fruit, 
and ordinary screw presses with a vertical wooden spindle 
. set in the ceiatre of a frame were used, the screw being 
rotated either directly by leverage or by means of a kind of 
windlass. •' 

The invention of the hydraulic press in 17!h) marked an 
important advance in the oil industry. In 1815 these now- 
presses were, introduefed into France and Germany, where 
their use rapidly spread and they are still employed in the 
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majority of oil works, attempts to supersede.them liy other 
forms provin{<^pnsuccessful. At^ftrst only verfical hydraulic 
presses were in vo^ue, later on tfie horizontal form 
was introduced ; how^ter, the vertical typyis the imTst ^dely 

used. A further advance resulted in the •employmefit of 

. • • 

steam-heatine pans for the seed meal, but although these 
met with extended application they were not at first able to 
entirely replace the, old pans, heatt-d by direct fire. 

As in other branches of industry, unremitting efforts are 
being made with a view to improvemen^'of the machinery, 
especially in the direction of increasing the jield of o 1 by 
suitable modifications in the construction of the presse.s, 
plates, etc.; also to arrange the plant in such relative posi¬ 
tions af» will conduce to economy of labour and contiiJrtity 
of the work. In view of the iinreliabilitv of the labour in 
countries where oil seeds are urown, and also with thejdea 
of abolishing the cost of carriage on the seeds, English makers 
construct self-contained mills, comprising all the necessary 
apparatus within a limited space and easily portable. Several 
of these will bc»deseribed later. 

A highly interesting picture of the condition of tffe 
vegetable oil industry, in ri'spcct of the number ot’ciiT-pro- 
ducing plant seeds and fruits in technical use forty years 
ago. is afforded by tbc report ot J ’ndcssor Julius AYiesiier on 
•the “ Foreign Plant Stuffs in Indnslripl Use,” shown at the 
Vienna Universal Exhibition of 187H. Tt reads as follows ^ 
“ The e.xhibitioii affords us proof of the existence of a 
large numher of hitherto unknown vegetabte materials cap* 
able of yielding fluid and solid fats, and the impostance of 
• fatty bodies for iiiatiV industrial purposes is such as to 
imper.vtively demand the thorough investigation of these, 
•crude materials and their products. , 

“ England, France, and Hollaml have already made nse 
ot a large nmnber of tropical oil fruits and seeds, whereas we 
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in Austpa havf remained bei&ind ^he times, using only such 
hom'e-grown luaterials as < jape, colza, linseed, hemp-seed, 
almonds, etc., and, imong fruits, J'nerely the olive, for the pro- 
ductiftnoT oil, thaonly foreign vegetable material employed 
to extent foi* that purpose in Austria, as far as we know* 
being cotton-seed. It thefefore seems necessary to make the 
Austrian oil pressers aware of the fact that their English * 
and b’rench roufr'erea work* up enormous quantities of castor 
oil, sesame, and ^rround-nut kernels. Tlu; first-named oil is 
'knowm \u Austria k? a medicament only, l)ut is well adapted 
for many indivstrial uses, e.q., in the preparation of softening 
oil for leather, in so^p making, etc. Sesame oil is employed 
in soap making, and may, in common with ground-nut oil, 
be ‘used to replace olive oil for many purposes, tlastor-oil 
seeds (from HicinuK cammunin, virhlis, Amfricdinis} are to 
be ipet with in the exhibits from Martinique, (ruiana, Sene¬ 
gal, Ecunion, Gaboon, .Algiers, India, and other countries, 
Italy making a very good show. Sesame is exhibited to an ' 
even greater extent, and the fruit of the ground-nut displayed 
in the exhibits of ifll warm countries shows the development 
fhe cultivation of this plant for nutrient ])urj)oses has attained 
in the tropics, especially in the West .African colonies, Congo 
and Senegal annually exporting about 80,000 tons (1873) of 
ground-nuts, the bulk of which is consumed in the manu¬ 
facture of Marseilles soap. From Madras and Calcutta there ► 
alsofcome important quantities of this substance, chiefly to 
^ England. 

<■ “ A source of oil not hitherto regarded by the European 

oil industry is the Bankul nut (from Alcuritex triloba), 
which deserves to be brought into use, oh account not only . 
of the low price of the raw material, but also from the high 
quality of the qil. It belongs to the category of ‘ drying 
oils, of which there are‘none too many, and is occasionally 
met with in commerce as ‘ huile de Bancoul’ 6r kekune oil. 
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According to the Catalogue of th^ Frencb Colonies thj^ oil is 
highly suitablfl^for the manufactjtre of paints* but even if 
thfs be not so, and‘it should •only be fit fof printers’ ink—for 
which at present linsjfcrf oil is almost exclusively u%ed-«-the 
iatrodnction of this oil could not be otherwise than advan¬ 
tageous, provided the price remained low.” ('fhis is not now 
*the case at all, as will be seen later.) 

The utilisation of the oil of the Calaba nut (from Galo- 
phylliim calaba) so frequently encountered fh the tropics, of 
the Owala seeds (from Pentaclethra ma^fophylla, common 
on the East Coast of Africa) which yield -50 ppr cent, of oil 
resembling olive oil, of the Bera seed (frgm a kind of Gitrul- 
lus, growing extensively on the West African Coast), itust 
also be regarded as indicative of progress. Everywher^vn 
wami and hot countries there exist plants producing enor¬ 
mous quantities of oily fruits and seeds which, pending 
their introduction into European industries, are simply 
■ wasted. • 

It should be further remarked that already some fats 
are brought a« such to Europe from tropical cou/itries. 
ISome of these occupy a foremost place among the fattjf 
bodies wt utilise; such, for example, are palm faf, palm 
kernel oil, and coconut fat. The English oil producers were 
the first to utilise them, an exai.'i)le followed by the Con- 
•tineut. The case will no doubt he the same with other fats 
now used in England alone, r.g., Shea butter (from thS aedd 
of the Indian BaKsia hutyracea), Crab oil (from the seed 
of the South American tree Carapa guyanemis), Borneo tal-« 
low, riney tallow, etc. There are also several fats utilised in 
. France, Galaiil butter, Djare fat, Mahwah butter, Ben- 
ail4 oil (from Moringa ptcrygosperviq), Dika fat (which 
resembles Cacao butter), Aouaro oil, etc., \^hioh will prob¬ 
ably later on be turned to account bf other countries. 
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St^istics, of Production of Oil Seeds and Oils. 

The statistics of production of oil see4s aiTd oils are vjsrjr 
defective^ therefore it is difficult to, arrive at an estimate of 
the total trade in'these products or eve.i in any one of them; 
nevertheless, the following particulars will give some idea 6l 
the magnitude of the trade in various countries, llie details, 
and figures for the earlier years are those given in the first 
edition of this bf)ok, which are considered to be sufficiently 
interesting to retain; the later figures are those available at 
the time of publicafion of the present work. 

Olive Oil is produced chiefly in the Mediterranean coun¬ 
tries and the East? In 1877, 317,800 acres were [ilanted 
with olives in France, yielding 7,318,3-52 bushels of fruit and 
392,018 cwt. of oil. Spain devoted 2,500,000 acres''(408,335 
in the province of Cordova) to this object, and produced 
2,750,000 gallons of oil. In iK74, Italy had 1,223,708 acres 
under olives, yielding 9,310,375 bushels of fruit. The total 
amount of olive oil e.\ported from Italy was, in 1878, 51,413 
tons, knd in 1879, 88,655 tons. (Ireece exported 12,244,005 
ojje (the oke is equal to 22 fluid ounces) ii! 1875. Algeria 
produced in 1877, 55,239 tons of olives, which yielded 
1,543,400 hectolitres (of 22 gallons) of oil. Turkey exjiorts 
90,000 tons per annum. French imports are estimated at 
20,000 tons per annum, and the exports at 5,000 tons. Eng¬ 
land imported:— 

rssr. 1H88. ISS'l. 18S0. 

Olive oil (tons) . 20,756 18,580 22,054 20,167 

Value in S strrling 757,040 674,472 816,352 785,787 

In 1915 the imports were 6,213 tons of refined oil valued 
at £382,763, and 4,737 tons of unrefined oil valued at 
£224,827. 

Rape or Colza Oil is produced in Germany, France,- 
Australia, Hungary, Russia, and Roumania. In Germany 
445,000 acres were planted with Brassica in 1882; the crop 
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amounted to 188,290 tons, of a Atal value of about £252,500. 
In 1882, 68,11^ tons of rape-se(^ were imported into Ger- 
fnany, and 115,459 tons ia^l883. Deducting the amount 
reserved for 'seed, 25fP,(it)0 tons were used for oil‘preaBing, 
from which were obtained some 90,000 to 1(K),000 tons flf oil, 
worth between 48,000,000 and 513,000,000 marks (1 mark 
’eriualsl shilling). In 1891, Germany imported 228 tons of 
rape oil and exported 10,002 tons. • 

Etigland’s yearly imports of rape oil afnount to 80,000 
tons. Australia manipulates 55,000 tons^ lof rape-seed every 
year, and obtains 20,000 to 22,500 tons of ojl. The total 
consumption of this oil throughout Eujope is estimat,.d at 
280,000 to 300,()!)() tons per annum, valued at £8,500,000 to 
£8,750,000 sterling 

ilussia exported in 1879, 1,294,798 bushels; Koumama, 
938,370 bushels in 1S78. From India 3,193,488 cwt. were 
shipped in the years 1877 and 1878. 

The total area under cultivation for rape and.mustard 
in British India was reported to be in 191.5-10, 0,347,000 
acres, and the astimated yield 1,081,000 tc/Us. 

The exports of rape-seed from India were as follows :— 


i9ib-ii 

. 446 tons 

valuta at i‘3,122,161 

1011-12 

. „ 

„ 3,104,296 

1914 , 

. :r.9/15 „ 

„ 1.864.937 

191.5 . 

. 07.98. .. 

,. 660,798 


The imports of rape-seed into the United Kingdom mostly 
come from India and Russia, the total amount being;— 


1010 

toil 

1914 

1915 


. 951,024 i|rs., valued at .t448,^30 

. 2.82,199 „ „ 431,376 

. 309,241 „ ,. 622,927 

. 192,336 „ 464,229 


There is a small import of rape-seed oil, part of which 
came from Japan, the figures being :— 
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195^ 

. 

• % • 

. *; 13,489 tons 

. £859,166 

,1911 

4 


. 8,408 „ 

. 246,193 

1914 

, • 


. *«. 6,861 „ 

^ 198,162 

1915 

• 

% 

. . ji:284 „ 

. 280,443 


Cotton-Seed Oil. —In the United States the yield of 
seed is estijaalpd at 3 lb., from each lb. of husked cottorf 
Since the cotton crop of 1889-90 amounted to 7,313,920 ^ 
‘bales (3,437,451,220 lb.), some 10,000,000 lb. of seed must 
have been obtained. The weight of spent seed from the 
.press amounted to, 1,0.58,200 tons. 

The'amount and value of the produce of cotton-seed in 
1889-90 were Sis follows:— 

.Crude oil . ! . . sallous, :tl,2S7,S00 = fl2,3R6,355 

Oilcake.touR, .SR3,759 = 7,807,051 

Bast . . . bales of 470 lb.,. 63,519= 1,90^570 
!&usks.tons, 529,375 = 1,537,970 

• 

Of the above quantity, 9^^000,000 gallons were used for 
making “compound lard,’’ the remainder being either ex¬ 
ported OP used for mixing with drying oil or for soap making. ’ 

The exports of cotton-si^ed oil during recent years 
amounted to:— ' 

• 188.>t5. 18,8ti-r. 18.S7-K. 1888.9. l,s8!*-90. 

Cftl (^llOD.s) 6,240,139 4,007,138 4,458,597 2,090,700 13,384,385 

Value £stl^, 2,1'15,()74 1,578,935 1,925,739 1,298,609 0,2!)1,178 

England is the chief centre of the cotton-seed oil pressing 
industry in Europe, the seed being mainly derived from* 
Egypt. In 1881 the imports amounted to 23t),000 tons, 

' valued at £1,783,100; in 1882,210,000 tons, worth £1,.585,850; 
'and in 1883, 250,000 tons, equal to £1,845,000. France 
imported in 1882, 20,575 tons; 1883, 23,480 tons. Italy, 
20,050 tons in 1881 and 25,2834 tons in 1882. In 1890 the. 
imports into Germany amounted to 19,458 tons, and 21,365| 
tons in 1891. , 

The United States' produces an enormous amount of 
cotton-seed, but almost all of it is crushed in*that country, 
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very little being exported. The amount of qotton-aeed oil 
exported in 19^1 was 100,679 tonsf, valued at £?,568,202. * 
The exports of cotton-seelj. from India were:— 

ISOS-IO . ... . 282,1'Jl tons, vatuSd at £1,364,531, 

1910-11 .... 293,011 „ „ • 1,530,173’ 

1914. 324,324. „ ' 1,’592,856 

1910*.CG,042 „ „ 290,198 

Plgypt exported in , 

1910 319,229 tons, valued at £2,216,243 

1911 455,879 „ ,, 3,118,116 

The imports of cotton-seed into the United Kingdom 
amount to:— 

a 

1914 639,572 tons, vol'ie £4,420,307 ’ 

1915 494,585 „ „ 4,122,493 «. 

• 

A consideral)le (juantity of cotton-seed is crushed in this 
■country, Imt a large amount of oil is also imported, princi¬ 
pally from the Ihiited States. The quantities were:— 

REPINED. 

1911 19,866 tons, yalite £659,475 

191.5 33,771 ., „ £1,115,978 

UNREFINED. 

40Sf» tons, value £106.50-4 

Linseed Oil.—L inseed is p. iduced in all countries, 

but chiefly in Kiissia and India. In i^9(), 3,786,000 acres 

* ^ 

were planted with flax in Russia in Jfurope, yieldin|f a 
iKital otop of 21,000,000 bushels. The exports were, 1887, 
13,000,000 bushels; 1888, 14,000,000; 18 h’), 13,500,000; 
1890 (estimated), 12,000,000. From India the total ex¬ 
ports to the end of the year (31st March) amounted to 
7,146,89(1 cwt., of which 4,342,9(’2 were sent to Great 
Britain (U.S. Consular Reports, 1891^, In Germany 292,500 
acres are devoted to the production of linseed, and yield 
50,000 tons of seed. The last-named country imported in 
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1885, ‘(58,313, tons; 1880, 39,743; 1887, 41,493; 1888, 
,44,070; 1889,-,43,973; 1890, 35,708; 1891, 3?,3814 tons^of 
linseed oil. 

I. 

rilPORTS OF.LllSSEED OIL INTO THE UNITED STATES. 

1S88. IM!'. I«t0. 

Linseed oil* . . 1,1C1,4S0 ;-),-25i),4CO . d,;)!ll,175 

Value in £ sterling .- 1,505,49!) 3,S51,GK5 2,889,057 

The home .production in America reached 9,000,000 
. bushels of seed from 18Htl to 1890 ; the 1890-91 crop was 
taxed at 12,000,000 bushels. 

In •British''India the total area under linseed amounted 
in 1915 to 3,317,000 acres, and the yield was estimated at 
474000 tons. 

The imports at the present time come mostly from India 
and Argentina, the total imports being :— 


1910 

. . 1,4H9,435 quailtirs, vahu* 

£4 ..729,000 

1911 

. l.;w:i,R74 

4.72s.r>;to 

1914 

. 2,401,778 

.7,728,840 

1915 

. 2,120,409 

5,579,022 


Not very long ago a very large amount of linseed oil 
was^in^ported from Holland and Belgium, hut the trade has 
now dropped to kifinitesimal projiortions, the crushing having 
been taken over by our own tirms; thus in 1912, the value 
of linseed oil imported was .£1,128,224, hut in 1915 it had 
hlllen to £0,015. 

Coconut Oil and Copiu. —Copra is imported into this 
country from Ceylon, India, the Pacific Islands, and many 
other tropical parts. The total imports were 

1914 . 120,751 loeti, value £'3,0118,400 

1915 . 222,504 „ „ 5,403,501 

A large amount of coconut oil is also imported from 
Ceylon, India, Australia, France (and (lermany in 1914), the 


TranaltUor's Note.—Bash not stated; probably motcrcentners oi 2 cwt. 



trade in both these commodities laving ej^panded enormously. 
The total imports into the United.Kingdom were:— 

tjN«EPit?ED OIL. 

1914 .390,59.') cwt!, v^lue £807,4CS, 

1915 . 009^590 „ „> £S,40S,28C 

RKFINKD OIL. 

1914 .:!09,417 cwt., value £739,902 

1915 . 323,332 „ ’ ,, 844,590 

r.tLM Oil.—T he exports of palm oirfrom Nigeria, Gold 
Coast, and Sierra Leone were as follows:— 



1913. 

1911 

191& 

Nigeria 

tons, — 

72,6.11 

72,907 

Goli ('oast . 

. . gallons, wG0,ir'5 

495,763 

1 

,, 

. value fc stlg., 

37,610 

— 

Sierra Leone 

. gallons, — 

130,144 

2.75,199 


. value sllg.^ 

38,537 

— 


The im])orts of [lalm oil into the United Kingdom were :— 

1914. . . . 1 318,308 cvvt.. valued ft £1,917,901 

191.5 .... . 1.347,379 „ ' „ 1,953,427 

r.\LM Ki knkls .\ni) Oil.—P revious to the war on enor¬ 
mous aific’iiu of palm kernels were shipped Lorn West African 
p irts to Hamburg, estimated in value at about £.5,000,000 
per annum. These were crusi.ed bi Germany, and the fat 
either used in that country as cd'bie fat. or exported eitbor 
as fat or as margarine. The crushing of palm kernels has 
now, however, been taken up on a large scale,in this country.. 
Thus not only does the fat find a direct use here, but the 
palm kernel cake*Jias found a ready sale among farmers 
after its value had been made known. The imports of palm 
kernels into this country were :— 

j 

1914 . 74,797 tons, value £1,411,878 

1915 . '. 2.38,949 „ „ 3,909,269 
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In 191^,we importeci, 169,462\!wt. of unrefined palm kernel oil, 
valued at £399,744; of thi^^ 109,437 cwt, valued at £216,929, 
came from Germany, and 54,8f6 cwt., valued at £113,242, 
from-Nigeria. In 1915 none of this'oil was imported. 

Oastoe-Seed and Oil.—T he chief source of castor-seed is 
India, from'whom we obtain 99 per cent, of our supply. The 
exports from India were :— 

1910-11 . . . ' . 2,US,033 cwt., value £1,099.975 

19U . . ■ . . . . 1,965,596 „ „ 940,105 

1915 . . ... . . 1,49.3,6S4 „ „ 659,279 

4 

The imports of castor-seed into this country were :— 

,1914 . 1,016,690 cwt., value £562,091 

"WIS. 556.805 „ ,. 869,.677 

A'considerable amount of castor-seed is crushed in India 
and the oil exported. The exports from India were 

1910-11 . . . . '. 1,099,967 gals., value £112,697 

1914 . 939,528 „ „ 87,405 

1915 .1,011,4.30 „ „ k6,979 

The import's of castor oil are not large, amounting only to 
(145 tons, valued at £25,542, in 1914, and 703 tons, valued at 
£28,261, in 1915. 

Gkoend Nnfs.—These are grown in most tropical cli¬ 
mates ; large quantities are exported from India and from 
Gambia, etc., mostly to Marseilles, but very little to this 
cdiinfry. 

The exports from India were;— 

1910 . . ’ . • . . 184,507 tons, value £2,036,394 

1914 . 261,850 „ „ 3.075,782 

1915 ...... 129,597 „ „ 1,120,825 

and from Gambia in.1910, 58,456 tons, valued at £387,943. 

Poppy Seed,—P revious to the war there was a large 
trade between India and France, Belgium and Germany in 
these seeds, but there has been a considerable'drop in imports 7 
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in 1913, 352,789*cwt., valued afl290,998, were expor^fed, but 
in 1915 the ampunt was only 100,904 cwt., valued at £58,839. 

* Sesame Oil. —The seed os chiefly derived from the ‘Bast 
Indies and the Levant, tod is worked up in Marseilles^ and 
'Jrieste. British India exports 130,000 tods ;-Turkey, l‘i>,000; 
Siam, 3,0,00 tons. France imports- more thaii lO.OOO tons ; 
England, 25,000 ; Italy, 15,000 ; and Germany, 14,000 tons 
The exports from India fell off.very considerably in‘1915 

l!t09-10.119,182 tons, value £1,772,767 

1910-11 162,327 „ . „ 2,136,539 

1914 . 99,296 „ 1,681,194 

1915 .11,143 ,, ,, j 136,183 


Hemp-seed oil i.s chiefly produced in t'iussia. The eisport 
of seed from lliga amounted to 029,520 bushels in 1878, ^and 

725.809 *pf«>'l« (of 'f(' 

*SovA Bea.n’S,— These were imported into Europe for the 
first time about 1908 and suddenly sprung into prominence, 
but there has been grt'at fluctuations in the imports. They 
come mostly from Kussia, China, and Japan. 


Imports :— 

1910 . 

1911 . 

1914 . 

19K . 


i 

421,531 toni!, value £3,047,048 
222,6.57 „ „ 1,652,383 

71,161 ,. „ 593,190’ 

170,910 ,, ’ 1,428.281 


Trmi Oil.—T his is 
and Nanking, principally 
kow in recent years were 


xpoi 


led from China via Hankow 


le former. 5’he exports from Han- 


1907 

1903 

1909 

1910 

1911 


23,539 ton-i, value £539,811 

35,093 . 64.8,576 

27,500 „ • „ 471,728 

45,057 „ „ 868,321 

35,083 „ „ 785,318 


Oil-seed Cakes.— The total amount of 
into the United Kingdom was valued in 

.. 

1915. 


oil cakes imported 

. at £1,988,889 
. at 3,273,159 
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In',1914 about, three-qfaarters of the total came from 
foreign countries and one^quarter from British Possessions. 
In 1915 nearly hiflf the total was from British Possessidns. 

Cotton-seed cp,ke, principally frtim Egypt and the United 
States, amounted to :— 

1914 . . . ". . 183,169 tons, value £1,083,478 

1916 . 217,464 „ „ 1,614,462 

and linseed oilcake, prindipally from India, Kussia, United 
States, and Canada, totalled in 

1914 . . . . . 47,555 tons, value £360.508 

1916 60,697 „ „ 651,815 

Of rape-seed cake there was imported in 

* f 1914.7,7.55 tons, value £47,623 

*1915 37,421 ,. ,. )94,092 

and of other oil-seed cakes, unenumerated :— 

< 

1915 . 133,197 toils, value £959,259 

most of which came from France and India, 

The exports of oilcakes'from India in 1914 amounted ti 
J48,K02 tons, valued at £7 n 2,Stilt, and in 191,5* to 149,.sso tons 
valued,at £744,898. 
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GENEBAL PEOPERTIES'AND COMPOSITION 0^‘THE VEGE'EABLE 
FATS AND OILS. 

The oils and fats are either fluid or solid at the ordinary 
temperature. In the former event they are termed oils (Oei, 
huile), in the latter tallow (Talg, suif) or'butter (Butter, 
beurre). The vegetable tallows usually,melt below 50° C.,' 
and the oils and fats usually boil at about*300° C. If heated 
to a higher temperature they decompose. At high tempera¬ 
tures the glycerin of the fat undergoes decomposition Into 
acrolein,,an aldehyde having a powerful, penetrating, 
plea*sant smell. The production of acrolein vapours affords 
a valuable means of delecting fats. 

The specific gravity of the*oils and fats is less than that 
of water; in many eases it can be relied on to furnish a 
characteristic indication of their purity. 

The meltinaand seit i’lg-points are als« to some extent 
characteristic, while the retractive index is a valuable adjunct: 
in the analytical differentiation of the various oils. 

When fresh the vegetable oils frequently possess a very 
agreeable odour. Fresh palm oi' has the pleasant smell of 
violet root, cacao butter the odour of ti.e ca<tao bean, nutmeg 
butter the smell of the nutmeg, and so on. With age, 
ever, in most cases a disagreeable smell or rancidity is de¬ 
veloped, due to oxidation and the liberation of*fatty acids. 

The fresh fats have, as a rule, an agreeable and mild 
flavour; only rarel/*has a fresh fat a penetrating taste (e.g., 
carapa kt, which is decidedly bitter). Tlie unpleasant flavour 
of rancid fats is well known. Taste and smell.are sometimes 
highly characteristic, and a decided colour is also characteristic 

in few instances. Palm oil, for instance, when fresh is orange- 

(171 2 
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yellowv but the colour taaes with age, and, when rancidity 
is at its height, it turns to-dirty white. Fresh palm fat from 
Astrocaryum vulg'are is vermiKon red in colour, and fades 
but "little, even after the lapse of years. Ordinarily .the fats 
are yellowisli, greenish, or nearly white; seldom colourless 
(several kinds of olive oil) or pure white (coco-nutor vateria 
fat). The appearance and lustre of the fats are so well known 
that they need merely passing mention. 

Oils and fats leave (at ordinary temperatures) on paper 
greasy, marks that, do not disappear on the application of 
heat, and even those of comparatively high melting-point 
leave similar marks when heated. When absorbed by a 
wick all fats will burn with a more or less smoky flame. 

IJnderthe microscope at ordinary temperatures most solid 
fats arc seen to consist of mixed solid and li(juid eonstitaents, 
the former existing mostly as crystals, almost always of aci- 
cular form, either single or congregated into tufts or spherical 
masses. In some inslanecs, such as in nutmeg butter and 
many rancid fats, the aggregations are suflicientlj' large to 
be visible to the* unassisted eye. The cry;.tals in the latter 
-cases are nothing more than free fatty acids. If the fat be 
warmed on the microscope slide till it just begins to melt, 
some solid amorpdious granules will be found still remaining 
in the mass; on cooling, I’nc r.,i.cy aci'b will crystallise out 
again, mostly ir acicular form; in the case of Antrocaryum 
'Vi'.lyart, vvever, they separate out, after fusion, as tabular 
crystals, a form not present in the original fat. It is remark¬ 
able that in many fused fats, rich in crystals in their original 
condition, the fatty acids do not separate out again, even 
after standing for some hours at a temperature at which the 
original fat was semi-solid and rich in crystals, the crystals 
only forming after some days or exposure to a low tempera¬ 
ture. An example of this is afforded by coconut butter. In 
solid fats containing little olein, the semi-liquid portion appears 
in globular form, but where much olein is present it forms 
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a uniform matrix in which the crystalline •imd aAorghous 
granules arA?uspended. Freqi/ently the semi-fluid portion* 
exhibits a lack of homogeneity under the microscope, globules 
being present of different refractive powcr’from the rest. Jn 

• I 

palm fat and fat from Astr<ic.ari/.im. ruh/aiu: tbcse globules 
show (o^itically) a red coloration somewhat like the vacuoles^ 
in yeast cells. When examined microscopically the colcuj.* 
ing m itters appear (itlier to be dissolved in the fluid oil (palm 
fat, fat from Asfrociiri/um rulijan), as gi'anules lying intev 
stitially between the crystals (Virola faft or enclosed in cells 
(Bassia fat). The occurrence of entire cell* or portions of 
tissue is no rarity in fats, particularly tlmse obtained by, boil¬ 
ing, and such foreign bodies contain either fat, starch grapples 
iMyrisitca fati, or l•0lourmg matter. • 

•With regard to solubiiily, it is usually stated that fats are 
iiisoluhle in water. It would* appear, liowever, that this is 
not so, although the decree of solubility is very small, since 
if fat be shaken up with water a very slight amount can be 
afterwards extracted from the latter hv meansjof ether. This 
may how ever,* he a ca e of omiilsion. ,Vs a rule, fats ai;e 
hut slightly solubli' in alcohol in the cold, with the cxcajition 
of castor oil, and one or two others, whieii are completely 
di.ssolved. Biller, hisuljihide of earhon, ethereal oils, benzol, 
eanadol. acetone, and wood spiin d s(>lve nearly all of them 
with ease. Sulphur and phosphorus aiu di.ssolvc^ 
and some oils form with chlorine and chloride of sulphur 
compounds resembling caoutchouc, whicli, may be used 
instead of that h.^dy. 

'i'he vegetable ^'ats and oils consist principally of neutral 
or tri-glycerides of the fatty acids, and ari' therefore expressed 
by the general formula Cjli;, (() OC Rtj, wherein E indicates 
it monovalent hydrocarbon. In addition they may also con¬ 
tain free fatty acids and small i|uantitiesof other constituents. 

Tlie, “ Waxes,” on the other hand, consist of fatty acid 
esters of monatomic alcohols. The difference between fats 
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and waies is, hDwevdr, not very sharply defined; for instance, 
“Japanese wax”is composed almost exclusHely of glycer¬ 
ides; on the other hand, spermaceti, which is generally 
designated as an 'animal fat, consists for the most part of 
cetyl palm’tatc^ and should properly be classed with the 
waxes. The following acids and alcohols have been'detected 

in oils, fats, and waxes:— 


A. Acids. 

1. Saturated acids of the general formula C,|H,„Oj. 

Acetio aoitl 

C.H^O... 

Bntyrif acid 


Jsovalenc acid 

C,H„0.,. 

Caproie acid 


Caprvlic acid 


Polar^'onic acid 


Capric acid 


Launt acid 


Myrislic acid 


Isoceiic acid 


Palmilic acid 


Datunc acid 

C,;H ,f),. 

Stearic acid 

C',JI«U,. 

Arachidic acid 

(',„H 

Hellenic acid 

(•..Jl,,".,. 

Clarnaubio acid 


C'crotic acid 


Mtdissic acid 


2. Unsaturated acids with double carbon bonds of the 

general formula .X)j. 


Tiglic acid 


Hypogaeic acid 


Physctolic acid 


Oleic acid 

CigH^O.j. 

Doeglic acid 


Erucic (Brossic) acid 

C«H,A- 

3. Acids with triple carbon bonds of the general formula 



Linolio acid 


Elaeomargaric acid 


4. Acids with the general formula C„H 2 „.f,Oj. 

Linfilonic acid 


Isolinoleiiic acid 
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5. Ketone acids of the geneftil formula C„H 2 „ jOo. 

• ^ 

Bicinoleic acid • 

Ricinic acid • 

Alcohols. 

1. Triatoniic alcohol, with the-composition 

(ilycerin (glycerol) CjH^O^. 

2. Monatomic alcohols of the fatty scries, with the ccm-« 
position C„H 2 „,. 30 . 

Cotyl ftlcohul 

Octodeeyl alcoliol 

Ceryl aleolinl (Isoceryl alcohol) , C.j,-ILj,0. 

Ityricyl alcohol (Melissyl alcohol) 

3. Monatomic aromatic alcohols. 

Cholesterln (cholesterol) CjHIl.O. 

Isocholesterin (isncholcshTol) H,„0. 

I’hyto.slcai in (phytostcrnl) Cj;H,,iO. 

Most frequently the oils and fats consist of glycerides of 
the fatty acids ; palmitic, for distance, yields pahnitin, tripal- 
mitin, C;,H-(('|;,H;„('.Od 3 ; stearic- stearin, tristearin, CaH";, ' 

; and oleic—olein, triolein, (';|HJC| 7 H 33 C 02 ) 3 . 
A few contain the glycerides of linolic acid, C'»jH,(('.,,,Hj„C0.2)3, 
physetolic aci(f, CaH.C , 5 H„„C( etc. , 

In very rare cases acids with an odd number o| carbo’n 
atoms lire also encountered. Tlic other aeuls'in the. tables 
occur usually in unimportant amounts, although individual 
fats are in some cases charactei ist ■ by the presence of large 
quantities of the glycerides of oii^* or other of these»a^^. 
The fats arc distinguished from the fatty oils by their con¬ 
sistency at ordinary temperature, which is ijifiueiiced by the 
varying proportions of the individual glycerides. Stearin an3 
palmitin, for in.s^ince, are solid at ordinary temperatures, 
whereas olein is liquid. 

Palmitin, stearin, and olein constitute the bulk of the fats 
and oils, larger or smaller quantities of linolic acid being 
present in the drying oils in the form of linolin. The vege¬ 
table oils are usually pure triglycerides, whilst the vegetable 
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fats contain free fatty acids o’lten before their removal from 
the fruit, etc., due usually to enzyme action. J\ll rancid fats 
and oils contain free fatty acids produced, together with 
glyceyin, vdiicli is subsequently 'decoihf osed by oxidation or 
^ exposifre to air, or by bacterial action. 

The satulratdd fatty acids up to caproic, as well ^.s oleic, 
(doeglic, linolic, and ricinolic acids are liquid at the ordinary 
‘temperature, all the others being solid. Only butyric, cap¬ 
roic, caprylic, and caprtc acids can be distilled without de¬ 
composition under .ordinary pressure, these being therefore 
designated as “ volatile ” fattv acids. 

A characteristic common to all fats is their ready decom¬ 
position into glycerin and fatty aciils, \\'hich may be effected 
by .absorption of water either by tbe action of acids, alkalis, 
or by Superheated steam ; when the reagent is an alkali, tliis 
change is termed “ saponiiication ’’ or “ hvdi-olysis ”. 

When fats and oils or fatly'acids are treah'd with caustic 
alkalis or lead oxide they saponify. Concentrated alkaline 
lyes saponify the fats with great diHi'-iilty, simply because 
they do not emulsify them, wherefore onlv dilute lyes art- 
used. Stearin and palmitin saponify more readily than olein. 

W,he,n melted with solid jiotassic hydrate, oleic acid (aceto- 
palnntic acid), erilcic acid tacetoarachic acid), hyptigae'ic acid 
(acetomyristic acid), and their isomers are decomposed into 
palmitic, ar.ichic, and myristic acid.s respectively together 
w,’,tb acetic acid. 

•- Concentrated sulphuric acid in jiroportions between 8 
and 10 per ceut. forms with fats at high temperatures 
“ sulpho-acids," which on treatment with water split uji 
' into free fatty acids, glycerin, and sulphuric acid. 

On treating oils w ith carbonates of the alkalis, albumen 
or aqueous solutions of gum arabic, or exposing them 
to the action of ammonium carbonate, emulsions are 
formed. An alcoholic solution of ammonia decomposes the 
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fats, etc., after protracted exposifre at the ordinary tempera¬ 
ture, into acid.amides and glyceri^, 

?almitamid%= 

Oleamide = CuHagOHoN. • 

Chlorine and bromine form substitution "^roilucts with 
,the fats, or fatty acids, of the methane series (lauric, my- 
ristic, palmitic, stearic, arachidic, Ijehenic, carnaubic, melissic 
and cerotic acids). Iodine does not act in this way, but wicli 
glycerides or fatty acids, of the unsaturQ.ted hydrocarbons, 
(hypogaeic, physetolic, erucic, doeglic** linolic, liifolenic, 
isolinolenic, elaeomargaric, and ricinolic acfds), it .forms 
additional products, chlorine and bromine behaving to some 
extent similarly. 

Nitric a(;id exerts a powerful o.xidising effect on thofats, 
etc.,* producing oxalic acid, succinic acid, and adipic acid. 
Nitric anhydride transforms the acids named below into 
their isomers ■.— 

liypogaoic acid intdi gaidic aoid. 

Oleic acid into elaidic ai id 
^rucic acid into brabsic acid. «. 

UicinoleiL acid into riciuelaidic acid. 

From the differences noted in their behaviour on exposure, 
esj)ecially in thin layers to the action of air, the fats and 
oils have been separated into three groups : “ drying, ' “semi- 
drying," and “ non-drying’’. 

By the oxidation of linolin (the hief constituent of^H' 
drying oils) in air is formed the neutr d body linoxin, 
which is transformed by the actioh of bases into ^ 
oxylinolic acid, According to Baujr and 

.Hav.tira, the dryin'g oils contain in addition to olein the 
glyceride of linolic acid, which absorbs four atoms 

of iodine. Broin the oxiu.tition of linolic acjd there results 
sativic acid, and tctrastearic acid *, linolenic acid 

gives linusic acid, CisHjjOj, a heptatomic monobasic acid. 
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The proportion of these two* acids in the different drying oils 
varies, linsefed oil, for instance, yielding 6'5^ef sativic acid 
and 20'3 of linusic acid, whilst nnt oil yields 25 of sattvic 
and"2 of'linusic qcid. 

\Vhen exposed to air the non-drying oils and fats develqp 
a sharp, unpleasant flavour and odour, oxygen beipg appar¬ 
ently absorbed, without, however, causing “ drying ’’; they" 
become in fact what is termed “ rancid,” a change accom¬ 
panied by the formation of small quantities of volatile fatty 
acids (butyric, caprpic, etc.), the glycerin partly disappearing. 
Part of the non-volatile fatty acids, esi)ecially oleic acid, 
is liberated, and fr^uently, as in palm oil, complete separa¬ 
tion of the oil into fatty acid and glycerin occurs. Rancidity 
ocxftirs less extensively in the solid than in the liquid fats, 
there'fore they keep better and for a longer time in proportion 
as the quantity of glycerides of the solid fatty acids is larger. 
As to the causes of this transformation, which is of great 
importance in many instances in the employment of fats and 
oils (for alimental purposes, as lubricants for metallic surfaces, 
etc.), opinions kro divided. , 

» According to Liebig, rancidity is induced by the reaction 
of the* foreign bodies present in the fat. Lowig assumed 
fermentation in' the presence of water and air. Kosch, on 
the other hand, considers it as resulting from oxidation by 
atmospheric oxygen, a view shared by IJiiclaux; whilst 
’D^ithelot attributes the effects to moisture, the action of 
which is facilitated by the presence of foreign substances, 
oxidation beihg merely a concomitant reaction. Von 
Reichqnberg, Flugge, Pachoulin, H. Schulze, and Xenecki 
believe that rancidity is due to the influehce of structureless, 
ferments or microbes capable of decomposing the fats. 
Groger assumes that the process is one of hydrolysis followed 
by oxidation, which extends both to the, fatty acids and to the 
glycerin, since the latter cannot be detected as existing in a 
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free state. The fatty acids are converted mtj compounds 
(acids), poorerejn carbon but witii a higher percentage *of 
oxygen, belonging partly^ to fhe fatty acid'series and partly 
to the oxalic series. Aiiiong the latter azelaic acid bh? bfeen 
detected. 

Eitserfc proved that rancidity is not due to bacteria, 
Whether aerobic or anaerobic, if the fat be pure. Fat pro¬ 
tected from air and light remains’ fresh, and on the other 
hand germs sown on pure undecomposed fat die, whereas 
they live if the fat is rancid. Another jv^dof that rappidity 
is not due to the action of ferments is afforded by the fact 
that sterilised fat when heated to 140° inia closed vessel for 
several hours, but exposed to light and air, “ turns ” rancid. 
Neither ia,moi8ture essential, for perfectly dry fat will, unrf^ 
the influence of air, become more decidedly rancid than 
in presence of water. The phenomenon is one of oxidation, 
occasioned by the oxygen of the air independently of any 
organism, but varying directly -with the light, no oxygen being 
‘ absorbed in the dark ; neither has the latter reagent any power 
of producing ran*'.idity by itself. Air alone,* when oxygen is 
excluded, has no action and pure hug fat kept in the dark 
remains sweet after a lapse of two months. ^Carbonic acid 
is absorbed by fats in small amount, both in the light or in 
the dark, the fat becoming tallowy but not rancid. In this 
respect the carbonic acid in tlu air acts precisely like the 
pure acid, only more faintly. Nitrog.;n and hydrogen 
indifferent towards fat, whatever be the conditions of light, 
and pure butter fat behaves precisely in the same manner as 
pure hog fat. Aerobic and anaerobic bacteria can exist in 
rancid fats, but not \t’hen the proportion of free fatty acids is 
high (r.g., rancid palm fat). In practice, ^e chief precaution 
to.be adopted for preventing fat fromJiecoming rancid is to 
thoroughly exclude air. This done, it is a matter of indiffer¬ 
ence whether the fat be exposed to light or not. 



CHAPTEE III. 

ESTIMATION OF THE AMOUNT OF OIL IN SHEDS. 

The g.mount of oil, present not only varies in different kinds 
of seeds but ?lso in different batches of the same kind of seed. 
This being the case it is extremely important to estimate the 
percentage in any material from which the oil is to be ex- 
tf^cted. This is done in the laboratory by crushing a repre¬ 
sentative sample of the bulk and ('xtracting it with a volatile 
solvent in some form of continuous (extraction ap[)aratus. 

The apparatus usually emj)loyed for this purpose is known 
as a Soxblett tube or extractor. The Soxhlett extractor 
(Fig. 1) consists of a wide tube A cl(./Se(l at the bottom whore 
it joins B: if is" provided with a side tube C and a small 
.* syphon tuh(! D. A portion of the crushed seed, say 10 grams, 
is Weighed out, wrapped carefully in a filter jiapcr, or put 
in an extraction “ thimbb;,” covered with cotton wool, and 
placed in the tube A ; the Soxhb'tt tube is then connected up 
with a weighed flask B (Fig. 2), about half-filled with redis- 
' tVied ether or carbon tetrachloride, and with the upright 
condenser C, the flask is heated gently on the water-bath 
when the vapour of the solvent passes up the side tube C 
(Fig. J) into the extractor, and thus to the condenser where 
it is liquefied, falling upon the material to be extracted. 
When the tube A has filled to the level, h, the liquid syphons 
off into the flask carrying the oil in solution with it. This 
process once started is automatic, the liquid being renewed 
bv volatilisation and condensation while the oil accumulates 

(•2fl) 
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in the flask. At the end of three Tiours thjj extraction,Inay 
be assumed to complete, when ^he heat is discontinued, 
the flask removed, and the cdher distilled" off through an 
ordinary condenser. The ‘flask'is then heated in the“wattr- 
bath till of constant weight, and the oil obtained is shown* by 
the increasf.d weight over that of the empty flask." In the 
case of drying oils which gain in weight on heating in con¬ 



tact with air, the drying should he done in a <‘nrrcnt of car¬ 
bonic acid or coal gas. 

L sually the estimation of the oil is carried on with material 
dried at 10(1 , l)ecause’’it is easier to extract and the oil dries 
more, readily suhseiiuently. The calculation»of the percentage 
of oil, however, should lie upon the original material. A use- 
ful precaution is to place a piece of loose cotton-wool at the 
bottom of the Soxhlett tube A (Fig. 1), as this prevents any 
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fine particles of ♦he seed being carried over by the syphon 
into the flask. 

A Lakge Fat Extractor —Nearly all the types of fat 
extractors which have been described have been designed 
for the purpose of quantitatively determining fat in some 
particular substance rather than merely freeing p substance 
of its fat content so that the fat-free residuum may be used. 
For the quantitative determination of fat on a comparatively 
small sample, various types of fat extractors are on the 
market. But wTipn the fat from several pounds of material 
must be extracted recourse is 
generally had to some home-made 
type of fat extraction apparatus, 
since there are no extractors on the 
market adapted for tins particular 
purpose. C. L. A. Schmidt has 
made an extractor by using a filter¬ 
ing bell jar and the to]) of a vacuum 
desiccator, both having ground 
glass joints. But a ground glass 
joint, even when clami)ed, will not 
prevent leakage of ether vapour. 
The ap])aralua has mercury seals 
at all connections, thus prevent¬ 
ing any leakage of ether vapour, 
an addition to its use in extracting fat from several pounds 
of material, the apparatus may be used in the recovery 
of the ether used in the extraction, and it is even adapted 
for the distillation of anhydrous ether. The extraction 
apparatus consists essentially of twfi parts, a large glass 
distilling flask F, and the extractor A, B, the latter made 
of heavy glass. The upper part A of the extractor, fits 
into a groove V, which can be filled with mercury, thus 15 - 
suring an ether-tight seal. The other joints, I, m, n, 0 , are 



Fig. 3.—Fat-extracting ap¬ 
paratus actual si/e). 
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likewise made ether-tight by means ot morcury seals. The 
material to be 'extracted is put iF a large hardened filter 
paper shaped into a bag and 'placed in B, the bottom of the 
bag resting on a small porcelain filter plate. Vapo'ar from 
the boiling ether in F will pass through the i,pbe E and be 
condensed-iit A, dripping on the substance in B. When the 
ether in B has reached the height of the tube H it will 
syphon back into the flask F, proVided a small constriction 
be made in the glass tube at P. The ether used in the ex¬ 
traction may be recovered by distilling into B and draining 
through the stopcock S. It may be of advantage to insen 
a glass syphon into the flask F, wliich'will eliminate the 
trouble of disconnecting the flask to remove the fatty re¬ 
siduum. .Action of ctlier on the corks /, w, n may be pi‘e- 
ventod by coating them with gelatine or glue.* 

The following tables show tlie percentages of oil or fat 
found in a large number of seeds, e.tc. 


‘ " Jtniinal of industrial and Engiiu*eriug Chemistry." 
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VEGKTABLE FATS 'XNI> OILS. 


TABLE OP VEGB 1 \\BLE PATS AND OILS, WITH FRENCH AND 

CENTAGE OP PAT IN THE PLANTS 


Snjilish OiltPiit, 

Mutter, Tallow ot 


Ailanto 
Alligator pear 
Almond 
Anda 

Antidote caoooii, Ab'lla 


Apple kernel 

Bavberry 

Bccinba 

Keechnui 

Biu 

Black mustard 
Brazil nut 
Bur 

Butea, Pallas tree 
Cabbage palm 
Cacao 
Cakilo 

Calaba, t^oonseed 

Camul 

Candleuiils 

Car<lon 

(’asbew apple 

Ca£j''’-t ed seed 

Castor 


Centaury 

Charlock 

yiiauliaoogra 

Chironji 

Cobnut, Quabenut 
Coconut, Coprah 
Cocuin 
Corn poppv 
('otton, Cotton-seed 
Crab wood 
Cress-sood 
Croton 
Cucumber 
Cvperus 
Dika, Oba 
Earthnut, Peanut, 

(Groundnut 

Elupa 

Epurge 


German Names : -Oel, -Fett, 
-Mutter, -Talg 


Ailaiitluis 

Avocado 

Mandcl 

Anda 

Feuillia 


Apfelkern 

Lorbeer 

Bieuylui 

lUmlienkorQ, Buciielkeni 

Bolioii'^ainen 

Senf, seliwartz 

Paranuss (.liivianuss) 

KletteuHanjcn 

Laekbaiini, K!n(d)auin 

Arckaiius-> 

Caruiobutter 
Meersenf- (Meerlianf-) 
sameii 
Calaba 
Canuil 
Jbinkulnuss 
Artw<-hokciisainen 
Acajou 

Tase liel kro u tsain (‘u 
Itifinus 


I'enlauritMi, KJoekenbluiueu 

Ackorsenf-Kavisou 

Gynoeardia 

Chiroujetulg 

(.^uabenuss 

C-neos, Coprah 

Kokum (Goa) butter 

Klatehmohnsamcu 

Bauriiwollsainoii 

Carapa, Krabholz 

( larte-nkressensamcn 

Croton 

Ciurkensamen 

Flrdinandel 

Dika 

Erduuss 

Kilipcbutter [men) 

Purgirkern (Purgirwolfsa- 


Frotieh Names: Jluile, 
(riaiMse, Jkurre, Suif de 


I Ailante du Japon 

■ Abaoetier, Avooatier 
j Ainaiulcs 

Anda 

I Ijianeeontre poison, 
j Couknre, Noix de- 
serpent 

1 Pepins do poinmo 
liaurier 
, Cejjuba 
Faine 
1 Ben 
MoiitaiHe 
Noix dr Br- 
Bardane 
Ihiteu 
Noi\ d'an i‘ 

Ca<mo 

Caqiiiile 

Calaba, Galba 
I’otanyn 

•i Noi\ de Bancul 
Cai don 

; Nuix de Caiu 
; ('rcssoji, Taburet 

■ Bunn 


Ceiitaune 
Rav)soii <l’()dessa 
Cliahnoerre 
I Charolre 
Noix d'Oinphalier 
Noix de Coeo, Coprah 
Cokurn, Goa 
Coquelioot 
('oton 
, Carapa 
, Cressen alenois 
Graines de Tilly 
: Pepin^ do concombre 
: Suchot comestible 
; Dika 

j Araeliide, Pistache 
do terre 
Mohwa 
Epurge 
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GERMAN NOMENCLATURE, SOURCE AND ORIGIN, AND 
FROM WHICH THEY ARE DERIVED. 

1 

Plants from whicli obtained, 

• 

‘ 

Country of origin, 

’ 

’ 

Ailanthus glutiiiosa 

(3iiniJ, Japan 

)-*(*rs(-a gratissiiiia 

\V<st Indies, Brazil 

Amygdaliis eommunis 

^Mediterranean countries 

\tida ( foincsn 

Brazil 

Fouillia oonhfolia 

Brazil 

Pvi'us inahirt 

Europe 

l^auriis lu'bilH 

Southern Europe- 

Myrl^r.i^*a lupuhylia 

Brazil 

Fagiis sylsatiea 

Europe 

Mcniiga dlifera 

Euyjit, India 

Snmpis iiigm 

Euro[)e 

IlcrtlioleMn eweiaa 

.'south America 

Arrluftii LajJpa 

l>uro]>(‘ 

Bmea frdiHl'>-a 

India 

Ar»*<'a i-.aiei-hu 

Ea^tdndies 

I'ht'olirdiiia i-aeao 

Central Anienea 

Kalvjh' niantiiim 

Euro|ie 

• (,’aloj>h\ llimi ( 'ai!i!)a 

Auti!'< ' 

Maloltus pliihppenMs 

Ab}Ssinia, India 

AleiiritiN inoluccaiia ^ 

1 teeania 

Cvnara ('ardunciiliH 

Mediterrauean oouutries 

Vnafardiinu iiiaidiailale 

Wf-t Indies, Brazil 

Tha^pi lmr'>a pastor 

India 

IclClllU^ i‘o!tJIllUIli. 

llast Indies 

Centaurea S' ■iiclufolia 

W. Europe, ti neo 

Sniapi'',ar\i‘nNis 

Euro]ie 

(lynocurdia odorata 

Easi Indies 

Huchaimnsa iatifoha 

: Alalabar 

Oinpiialea iriandra 

West Indies 

Cocos mififera 

1 (rinnoa 

(tarcjma (l'»rnidonia) indica 

; Lower India 

l*apaver Kliocaa 

! Europe 

Gossypium hcrliaceum 

! Asia, Africa, America 

Carapa guyanen.sis *• 

’ Brazil. Guiana 

Lepidiura sativimi 

1 i-'urope 

(*roton Tiglhun 

1 East Indies * 

Cuciirl)ita pepo 

j Orient 

Cvporus csciilejitns 

■ MeJiterr.inean countrie?^ 

^^augifem gabonensis 

j West Africa * 

Arachis hypogaea 

1 West .Africa, India 

1 

Bassia iongifolia 

] East Indies 

Euphorbia Lathyri.s 

1 Boutliern Europe 


PER- 


Feroen- 
tag^ of 
Fat aud 
Oil iu 
the 
Seeds. 


51-5f> 

28*30 

48-50 

30-35 

55-GO 


17-19 

’24-20 

70-71 

43- 45 
35-;ie 
31-33 
(;0.(;7 
14-20 
24-20 
14 10 

44- 47 
52-55 

60- 03 
: 20-24 

62-04 

20-22 

40-45 

* •” 

61- 53 

1 Tud. 

'■ 40-49 

. Aiiier. 

; 27-:i8 
, ;il-33 
; 3m> 

■ 40-i3 
; 3'.)-4i 

40-45 
; 22-25 
01-r>5 
* 24-36 

■ 65-70 
23-25 

> 53-56 
20-25 
' 20.23 
, 60-64 
i 43-45 
' (50) 
50-55 
I 43-46 
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TABLE OP yEGETABLE FATS AND OILS-c<w<»nt/ed, 


--r- 



finglish Names : Oil, Fat, 

German Names: -Oel, -Fett, 

French Names: Huile, 

f Buttfr, Tallow of 

-Hiitter, -Talg 

Graisse, Benrre. Snif de 

Fir cone 

Tanneusamon 

Kpicca 

Galain, Nungu 

Galain, Djaveol 

Shoe, Bambouk 

Galain (Shea) 

Bambuk, Galambutter 

Shee, Bambouk 

Oambo, Sunn-okra 

Gumbohanf 

Rose de obine 

Gamboge 

Gainbiigo 

Gamboge 

Gorman sesame, Came- 

Leindottcr 

Cainelinc 

Gilla [Ima 

Gilla 

Gilla 

Gillifhwer-secd r * 

Levkoseusameu 

Giroflce quarantaine 

Grape seeds 

Traubenkeni 

Pepins de raisms 

Gundochitt ' 

Gundschiti, Siva 

lialiemantia 

Gundschitt 

Lallemantia 

Ijallemantia 

Hazel nut 

Hasehmss 

Noisettes 

Hemp-seed 

Hanf 

Graines de ehauvre 

Henbane seed 

liilseukrautsamen 

Jusquianio 

Hickory 

Myckorviiuss 

Noix tuhere 

Himalayan apricot 

Aprikoseiikeru 

Amandes do I’abricot 

Hollytreo seeds 

Stechpahiicii 

llout epiueux 

Honesty 

llothraps 

.luheniif 

Horned poppy 

Hormuohii 

Pa\ot cornu 

Horsenut oil 

Kohskastanicn 

Marrond’lndo.Ffcule 

Indian butter, Fulwara 

Fuhvu 

Fulwani 

Indian cress 

Kressen (Kapuziner) 

Ca)uieinc 

Inga 

lu'^a 

lljgu 

Ja%'a almond < 

.lavainaudel 

Canari 

Kapok 

Kapok < 

Graines de oaporjuier 

Koeme 

C'asianlias 

()gadu»ka du Gabon 

Koruug, PoDga 

Ivorungbutter 

Korung 

Leiiti^k 

Leulisiuis (Maslixpistacien- 
samcn) 

Leutiquc 

Lettuce-seed 

Latticli- (Oellattichsamcn) 

Laitue H rhuile 

Linden-beod 

Linden sainen 

Tilleul 

Linseed 

Lein 

Lin 

Lion’s tooth (Dandelion) 

Lo\\ enzahnsameu 

Pis^(*nlit 

Macaja 

Macajahuttor 

Mocava 

^ladi ' 

Madia 

Maai‘ 

Mafura tallow 

Mafurratalg 

Mufura 

Mahwah 

lllipe 

lllipe, Maliwah 

Maize, Indian c6m 

Mats 

Mais 

Moldavian 

Moldavioa (Drachenkopf) 

Moldavique 

Nagajiur 

Mosua (Kisenholz) Nagasur 

Nagasur, Bois de fer 

Nettle-seeds 

NoKselsamen ^ 

Ortic 

Niani 

Niam 

Niam 

Nickerseeds, Fevernut^ 

Borneotalg 

Noix de Bouduc 

Nightshade 

Tollkirschen 

Bolladonne 

Nhnb j 

Sodrach (Patemosterbaum) 

Margosa 

Nutmegs 

Muskatnuss 

Muscude 

Ochoco 

Ochoco 

Ochoco de Gabon 

Ocuba 

Ocuba (Wachs) 

Ocuba 

Olive 

Baumoi 

Olives 
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TABLE OF VEGETABLE PATS AND OJLS—con/i«wd. * 


Plants fr<}m which obtaincil. • 

Country of origin. 

• 

« 

Percen 
tage of 
Pat and 
Oil in 
-the 
Seeds. 

Pinus picea* 

Europe 

82-33 

tBasf^ia Parkii 

Tropical countries, W. Africa i 

43-52 

Bassia Parkii 1 

India, W, Africa 

— 

Hibiscus uaiinabinus < 

India • 

17-18 

Garcinm pictona 

; India 

24-25 

Cainciiiia saliva ' 

■ Europe ! 

81-84 

Enbada scandeus ' 

I Bengal • > 

70 

Matthiola annua 

! Southern Europa^ • 

22-28 

Vitis vinib’ia 

i Asia ‘ 

11-12 

Lallemantia iberica 

Persia. Kurdistan i 

29-30 

rialleiuautia iberica 

Persia, Kurdista* 

29-30 

Corj’llus avcllana 

: Europe i 

50-60 

Caunabis saliva 

1 Asia 

30-35 

Hynscyamus ni^iT 

1 Kurojic ; 

ddurn 

Carya ainarl 

North America 

29-30 

Armeniaca vulj^ans 

1 Asia 

40-45 

ilex i£{Uif(>)iuin 

j Europe 

25-27 

Hcspetis matroiialis 

. Soutliern Europe 1 

28-30 

Glaucuni) luti-nin 

' t’cnfral Europi 

30-35 

AfSfulus hippocaslanum 

Southern Europe 

6-8 

Bassia but.\ racca 

Himalaya i 

50 52 

■rrr)j»aehum uiajus 

Soutli America : 

46-60 

Parkia biglauduioaa 

West. Africa 

18-20 

Bursera paruculata 

Moluccas- 40*42 

Uotnbax pentaudruim 

India 

80-82 

Telfairia podata 

Madagascar, Africa j 

33-35 

PiUigamia glabra 

India ' 

34-86 

Pistacia Icntiscus 

Italy, Greece •; 

4rt-45 

• 

Ijaciua olcifera 

Europe ! 

37-38 

Tilia iiiacmpliylla 

Germany 

25-28 

i.inuiii usilatissimuni 

Orient i 

38-40 

Leoutndon taraxacum 

C'crmany 

— 

C(»ciits aculcata 

1 West Indies, B*az\i 

! 60-65 

Madia saliva 

Cliili 

327^3 

Mafureira oleifera 

i Mozambique 

! 60-65 

P>assia iatifoha 

, East Indies 

i 50-65 

Zea Mais 

i America 

6-10 

Dracocephalum moldavicum 

! South-east Europe 

: 21-23 

Mesua ferrea 

i Java, Ceylon 

; 39-40 

Urtica divica 

j Europe 

; 30-32 

Lopbira alata 

1 Africa 

1 44-45 

Hopea spleudida 

{ Isiauds of Sunda 

1 45-50 

Atro(>a belladonna 

1 Kuiope 

i 27-28 

Melia aiisodaracb 

' India 

I 50-60 

M5'ristica muscata 

1 Brazil 

38-40 

i)ry6baianus gnienonsis 

1 Guiana 

61-63 

Mynstica ocuba 

1 Brazil 

20-25 

Olea Guropaea 

1 Soutliern Europe 

I 40-60 
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( 

‘TABLK OF VEGKTARLE FAT.S AND OILS— 


EuglKli ^a^Ufs • Oil, Fat, 

(JeriiifUi X;uu*'> : -()•*!, -Fctt, 

Frein li Names Hmle, 

Tall<»w 111 

-HuttiT, -'r.'ilg 

(•raisse, Jkuirre, Siiiftle 

Olivi; 

Olive 

Olives 

Orange-seod 

Pomineran zen kern 

Pepin d’Oraiige 

Oloba 

()toha 

Oioiia 

Owiila *• 

Owala 

Uwiibi 

Dalm ' 

Palm 

' J*alme 

I'alui kcruel 

I’alnikorn 

Palmisli 

Peach ' 

I^lirsii-likern 

Amandes de la Peclio 

Peach palm * 

Pan poll 

Paripou 

Peauui, Karthiiiit, 

M ad ras lui' >o (1 h d n u s» ai i - 

Pistaelie do lerre 

(ir< 'Uiulimt 

doln) 


P6rfr korne! 

Ihiijcnkern 

IV-pius de poire 

Picava 

Sonanhiittcr 

Ibijuui 

Pin(‘\ {allow 

Malabar, Malaliar (aipal. 

l’ine\ 

Pinion nnt 

Pinteunnst 

Ibgnoiis 

Pistm‘hia 

PisiacuMi 

] 'w!a('iie“> 

iMnm kernel 

Pflaumkoru 

Amaiitle-' de Prune 


Molin 

Pu\ot soinmJ<Tc (dll 

pax'll 

Pnckly popp\ 

Aigvmoiio Staeliclimdiu 

i'avoi epinoux 

Pumpkin-seed 

Kiirbiskoni 

J'ejiill?. de fitioinik* 

Purging nut 

i’lirgiruuvs (Curcasi 

Pignon d lndt 

Iladisii-secd 

PeTtn-li iCliiii. Oelretticli) 

ilaisorls ' 

|{ain})utan 

Uambiuan 

Uaniboiitun 

Jtamiil 

Niger 

KaiiiTilb- 

Itape-nced 

Hiip-v 

Navet.ti' 

llecdpiiie seeds 

FieiiTensameit 

Sapin 

.^^i^jKeu-seed 

Kuhsen 

Navel {turriep^j 

Rjtabage 

Kutabaga 

Hiilabaga 

Safflower 

Sab! or 

(.kirtbames [ pueaja 

Sajuicaja 

Sapuf.aya 

Maniiite lie.singe. Sa- 

Scotch fir seed*- 

Kiefersameii 

Pm 

Seakale 

Mi'crkobKatiien 

('houxuiarin 

Seisame, Till, P>L-iine 

Sesam 

Sofiami- 

Sierra Leone 

Sierra Litom- butter 

Sierra Tioonc 

Silk cotton, Kapok 

Seffleriwollsaiiien 

Graiiiesdo Capoquler 

Silybum 

Soup berry 

Mariendihrci 

Ohardoii Mane 

SeifcnbcerLn 

Noi.\ a sav<m 

Spindlo tree 

Spiiulellianni 

Graiiies de fusaiu 

Stinking bean 

Stinkinaivci) 

Stere.ulia 
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TABLE OP VEGETABLE Pa’TS AND pILS-coalinw^i! 

-—__ ____ __ ♦ 


Plants from wliiisli obtained. • 


Country of origin. 

Percen- 
tage of 
Fat and 
Pil iu 
, the 
Seeds. 

Olea europfiea 


Soutliern Europe 

40-C 

ri’uii 

12-1; 

Citrus aurantium 


Southern ]fliro])e 

keint 

27-2t 

Myri-^tu-a f-ioba 


Coliini bia 

35-4C 

Pj‘ntacl(‘t 1 1 ra rruicrophylla 


Guinea 

IS-5C 

Klui< L’liineusis 


West Africa 

65-72 

Klais giiiijcusis 


West Africa 

4,'' 50 

Primus jii Tsii a 


Persia 

46-48 

Ciulolniiii s|*«><-'iosa 


Snutli America* 

30-32 

Ariu'his 

: 

West Africa, India 

43-45 

Pyriis oiimuiunis 

uu\*aji«‘nni% 


Ein 0 ])e 

l«-20 


Guiana, Hra/ii 

61-63 

Valina unliua 


East Indies 


Pinu-5 jnnt-a 


Southeri) Europe 

44-48 

Pi>ta<.'i-i \ .'ra 


So.itlieiii lOurone 

51-53 

I’rimus .lomi.'siu-a 


Iturope 

40-42 

PaprtNiT s.uimjfc'rum 


Asia M 1001 

! 

48-50 

blue 

41-45 

white 

Ar^'oinonr nioxicanti 

Wf'st ludies, Mexico i 

25-30 

('ucurlnta Pi-po 

, Orient. ! 

20-25. 

CurcHs pintails 

i West IndiOb, f'outli America ! 

55-57 

husk’d 

Kapliami-^satioub 

i China i 

45-50 

Nepholuin iapparcum 

Cliina, Sunda I&laud i 

40-45 

oioifcra 


Vh' nii:t India I 

40-45 

Hrassini napus 

' Ruioiie : 

35-43 

Pinus aliK'b 


‘luvope j 

25-30 

l^rassica rapa 

i 

Lurope I 

35-40. 

.ISrJb- 

lirassica uapobrassica 

! S\\ndeD i 

Ciirthanius tniotorius 

Egy}>l, India 1 

30-32 

Locythis Ollann 

Pnuul, Guiana : 

40-42 

Pinub K\l\esiris 


•.U»*opt' 

20-30 

Crambe mantima 


-larnpe 

40-42 



India 

Antilles 

60- 57 

61- 53 

Sosamum indicum ** 


Pondicherry, Bombay 

Levant 

Kg.' I't 

50-52 

54- 56 

55- 57 

Pootadesina butyraoea 

j; 

iorra Leone 

59-62 

liombax pontaiidrum 

Soutli Amonioa i 

30-32 

Silybum Marianuin 

1 

.uropc 1 

25-26 

Sapindus cmargiuatuB 

India j 

30-32 

Knonymiis ouropaous 

Central Europe 

44-45 

Steivulia {uctjdu 

\V liidiesi, fch ludios j 

28-30 
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Table op vegetable pats and OILS-eontinwd. 


I 


English Names: Oil, Fat, 
B-itter, 7allow of 


Stramonium seeds 
Sunflower 
Tacabamac 
Tallow tree 
Tangkallak 
Tangkawang 
Tangkawang 
Tea 
Thistle 
Tobacco seeds 
Toloucouna 
Tucum 
Ungnadia 
Vegetable tallow 


German Nanjof^: -Oel.,-Fett, , French Names ; Huile, 
•Butter, ‘Talg 1 Graiase. Beurre, Suif de 


Vegetable wax 
Walnut 
Weld-seed 
White mustard 
Wild radish 
Wood 


Stechapfel 
Sonnenblumen 
Tacahamac 

Vegot. (chinesiche) Talg 
Tangkallak 
Bonducnuss 
Tangkawang 
rbeesamcn (Oamelia) 
Distelsamen 
Tabaksanieu 
Toloucouna (Krabholz) 

I Aouara 
I Ungnadia 
of I Ghiuatalg 
[China I JapantaLg (wachs) 
j Walnuss 
i Reseda (Wau) 

1 Scnf, weiss 
' Hederich, Ackorrcttig 
Holzit], cliincsisches, Fir- 
' nissbaumdl 


i 


Stramoinc 
: Toumesol 
Tamanu 
Sebif^re 
Tangkallak 
Borne 
Borneo 
: The 
! Chardon 

Tabac [gal 

Touloucouna du Sene- 
Aouara de la Guyana 
Ungnadia 
Suif de la Chine 
Cire vegetable 
Noil sans coque, Noy 
Gaude 

Moutarde blanche 
Kavenclic 
Boirt de ('hiue 
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TABLE OF VEGETABLE PATS AND QllS-continued! 


Plants from wliioh obtained. * 

’ Country of origin. 

Pwoen- 
tage of 
Fat and 
di! in 
» tbe 
Seeds. 

Datura atramonium 

Kurope 

35-27 

Holianthus annua 

Mexico, Peru 

2i-22 

Calophyllum inophylluin 

Tndia ^ 

60-62 

Stiilmgia scbifera 

China, Punjab 

37-39 

Cyclodaplino aebifera 

Java 

40-45 

Caesalpnja Bonducelia 

Tropical countries 

24-26 

Hopoa maerophylla 

Sunda Island 

45-50 * 

Canuillia olcifera 

Cliina, Japan 

43-45 

Onopordan Acanthium 

Europe 

30-55 

Nicotiana tabacum 

America 

38--.0 

Carapa touioucouna 

Senegal 

50-60 

A.Htrucaryum vuigare 

South America 

40-45 

Ungnadia 

Mexico 

9-10 

Stillingia J^bifera 

China, Punjab 

ST-SO 

Rhus succedana 

China, Japan 

22-23 

Juglnns rugia 

Persia, Himalaya 

63-65 

Reseda lutetda 

Central Huropc 

30-32 

Sinapis alba 

bjjirope 

25-30 

Raphanufi Uapbanistrum 

Kurope 

35-40 

Aleurites eiirdata 

China, Cocliin Cliina 

54-56 





CHAPTEE IV. 


NON-IIRYING VEGETABLE OILS. 

(Eaw materiar, preparation, properties and uses.) 

Olive Oil (Sal-id or Sweet Oil). 

(Oliveniil; huile d’olives.) 

Eaw material. —Olives, the fruit of Oleu europaen L.. 
The true home of the olive .*ree has nevtir hcen definitely 
ascertained, but it is known to ■'row wild in Western 
Asia. Olive trees, regarded as wild, have also been dis¬ 
covered growinj,' in Europe far away from any olive planta¬ 
tions, this being' particularly the case in 'Andalusia and 
■Greece. Owing to the impossibility of determining from the 
appearance of the trees themselves whether they are wild or 
have degenerated from a cultivated stock, the diftieulty of a 
direct solution of the iiuestion of origin is increased owing to 
the antiquity and extent of their culture. Grisehach insists, 
and with reason, that the protracted development of the olive 
tree points to an origin in countries where the winter is short 
and mild and the dry season long, and finds these conditions 
best fulfilled in the regions occupied by the olive in Syria and 
the sandy coast of Anatolia, considering therefrom that the 
true home of this important plant is to be looked for in those 
districts. The olive i.s cultivated in the Mediterranean 
countries, Spain, Portugal, Southern France, Italy, Istria, 

Dalmatia, Greece, and the coast of Morocco, as well as in the 

(dH) 
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Crimea and Palestine. Olive plantations have also existed 
in America for«geveral centuries, jKuticnlarly in Peru, whfere 
extensive olive groves are foiTnd, even in tlie sterile lands in 
the regions near the coast, and also in luany districts of 
Mexico. It is also now cultivated in Califcft’pia, Australia, 
and South Africa. * 

Two chief varieties of the olive tree are distinguished, the 
wild thorny kind fOlea euro|)aea*var. sylvesti'is L. = Olea 
Oleaster Link et Hotfmnsg.), and the cultivated thornless 
olive fOlea eurojiaea culta L. =--= Olea sairva Iiink et, Hofi-' 
uinsg.l. The latter alone yields olives suitahh^ for oil press¬ 
ing. Xo less than forty-three suh-varie»ies of this kind are 
known, diltt*ring not merely in habitat and in the form of the 
leaves and blossoms, hut also in the size and chemical ch“r- 
actej-istics id the fruit. The most wido'ly cultivated varieties 
are ()|ea cur. var. pignola, grown already in former centuries 
in Oeiioii and Provence, and yielding the best oil; and the 
Olea eiir. tar. hispamca, grown chielly in Spam, yielding a 
fruit of somewhat di-ag (ulonr, i)ut ])ro(luciiifj[ the 

iiuaiititf of oil oi any variety ktiowli.* 

Tlie olive, V, hen fully ripe, is dark violet to black in colour, 
and I to^L ,n(di in length; the oily kernel Js embeddt^d in 
the iriiit, the ilesh of winch is ■-ofl when ripe, the paren¬ 
chyma eelK being lilled with a watt.v fluid containing m 
suspension drops of oil thiihhlcs Hceordiiif I > Herz) and fine 
granules, sometimes agglomerated but individually sinaftT” 
The fruit sulistanee is enclosed in a skin consisting of 
strongly walled cells tilled with violet colouring matter. 

In order that a good edilde oil may he obtained, the olives 
should he gathered In Itecember, when the fruit is fully ripe; 
very often, however, they are giithcreu tiefore rijiening has 
commenced. The oil from ripe olives is yellow and sweet, 
unripe fruit yields a greenish, mostly rather bitter oil, whilst 
if the fruit be over-ripe or stored when ripe, the oil will be 
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yell()^^■ to colourless, with an acid flavour, and frequently 
inaiodorous. 

The olives intended for the friiest aiimentary oil arc picked 
by hand; a method pursued, for example, at Aix and Grasse 
in Provence. 

Where technical or burning oil is to be produced, the 
fruit is dislodged by shaking the tree or beating with poles. ' 

Preparation -.—The oil'is olitained by prosising the fruit, 
from which the kernels have been removed. Inferior qualities 
’ are also jirepared 'by pre.ssing the kernels, by a warm second 
pressing of the fruit, or by throwing the latter into heap.s to 
ferment and then apjdying pressure. When the kernels are 
pressed separately they yield olive kernel oil. By treating 
th6 press residues with hot water, a further (|uaiitity of oil 
can l)e obtained, the fruit not bein;; even then exhausted but 
still ca|)able ol yielding oil. Por this purpose the residue is 
stored in deep cisterns, halt full of water, known in France 
as " enter,’ wherein after some mouths an oil of low 
quality, but good enough for factory purposes, collects on the 
surface of the 'water, accompanied by a very, offensive sjiiell. 
,'On this account the oil is called in France “ huile d’enfer 

•A number of varieties of olive oils are met with in com¬ 
merce, their quality dejtending on varifius circumstances, 
such as the different composition and stage of ripeness of the 
olives, the mode of gathering, extent of pressing, etc., etc. 
F^i^iV one-fifth of the olive nil obtained in Italy comes from 
Sicily, the climate and situation of the island being highly 
favourable for the cultivation of the olive tree, whilst the 
natives incline to agriculture and fruit growing exclusively, 
industrious habits being rare among theifi. 

The olive grows equally well on the hill-sides and in the 
valleys, the fruit from the latter being, however, considered 
to yield more oil and of better quality than that from the 
uplands, although it may happen that at higher altitudes 
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fruit of good quality and yield may be grown,^provide'd the 
trees are well ii^finured and expos6*d to the sun. The chief 
in-gathering takes place bet\s%en the end of September and 
the end of Novemlier, but may occasionally extend up* to 
January. Tbe fruit must be purple red and* fully ripe, and 
the soonei* it is crushed after gathering, the paler and clearer 
will be the resulting oil. 

The buildings wherein olive oiT is prepared are, like our 
simplest agricultural steadings, only one storey high and rest 
on the bare ground, so that neither cellar nor attic ij pro¬ 
vided. The fruit is crushed in one room and pressed in 
the other, there being occasionally a third, serving ,as a pro¬ 
visional store for the jiressed residue. In the first room is a 
platform about 40 inches high and 10 feet long, built *bf 
strong masonry, th(> upper surface as far as the centre being 
hn!lo\v('(!, with slightly sloping sodos. At the centre a strong 
vertical wooden axis is erected, to which is affixed, at right 
angles to the platform, a millstone some 1‘2 inches broad and 
weighing about Ki cwt. 

\ strong yoke beam projects from the shalt beyond the 
edge of the [ilatform, a.id by this means the millstone is*, 
slowly moved around by the aid of a donkey or ox.* The 
freshly gatliLiod olives are emptied into the mill trough and 
crushed to pulp by the revolving stone, one attendant being 
constantly engaged at tbe mill in tun mg the mass over with 
the shovel. In this manni'r about 2 cwt. can be crush#J*" 
•in half an hour ready for pressing. 

Tlie thick pulji of crushed fruit is put into soft flat rush 
baskets, having only one small aperture in the top, and these 
are arranged in layers one above another, up to 1.5, in the 
press, mouth upwards. Wooden boards ilre then laid across 
the pile, and across them comes the s^r,:)ng cross beam of the 
press, kept in place by guides. To the centre of the cross 
beam is fixed a strong wooden screw, worked by six to eight 
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men by a lever, at .first slowly, then more quickly, and finally 

sctewed home. The oil ifiows readily and ^uns through a 
shoot into a hogshead below, filled to four-fifths of its capa- 

4 

city with water, so that, as the oil runs in, the heavy im¬ 
purities may be deposited, and the soluble matters taken up 
by the water, leaving the oil to collect on the surfa<3e. 

When the press bags have been in the press for fivd 
minutes their contents ate again passed through the mill, 



Fm. 4.—Olive oil press from Uie lOz/ii dislrici. 

a»Ircsh batch being jiressed in the interval. After repeating 
the operation three times the press residue is }>iled up to a 
height of 1") to Ki inches in a dark room, and left for three 
days,‘at the end of which time the, mass will have become 
strongly heated by fermentation, whereupon it is ground and 
pressed for the fdurth and last tunc. The linal residue, 
amounting Uf about 7,0 per cent, of the original fruit, was 
formerly disposed of to the bakers to be used as a fuel for 
heating their ovens ; nowadays it is sold for the most part to 
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the large oil worKs, wiiere it is treated for.the fifth time by 
solvents, iisually^jarbon bisulphide, Jaence the names sulphur 
olive oil, sulpho-carbon oil, huile de pulpe d’olive sulfurees, 
which are applied to the oil extracted from it.. 

Generally about half the total yield of oil exudes in the 
first pressing, the remaining portion being prettj' evenly 
divided among the three following operations. The perfectly 
fresh oil is green and cloudy. As soDn as a barrel is full, the 



Fig. T)—()li\o fiuslier In')!!! tlu* mi <Ustrict. 


layer of oil is carefully measured and tilled int" pipes of turned 
sheep- or goatskin, for iraiisjiorl to the clarifying and storage 
room. The most suitable temiierature for clarifying the oil 
is about 15" K. ((iiV' F.), the alternations of day and night 
exerting no infliience on the quality. The oil is emptied 
from the skins into large earthenware pots, and allowed to 
remain therein for a week at the tempehiture mentioned. 
By-the end of the fifth or sixth day^he whole of the fine 
flocculenl impurities have, settled down, leaving the oil clear 
and ready to he transferred into other vessels kept at hand. 
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Th^ oil is then fit for sale, and, as the demand is generally 
brisk, there is little nead of large storage;•rooms at the oil 
works. 

< The Sicilians clean their oil jars with water and vinegar, 
ruhhing them= quite dry before use. 

Of late years a few oil works have been fitted up with 
steam power, but the greater part of the Sicilian olive oil 'is 
pressed as described abot e. The old method of pressing has, 
however, now given place to the hydraulic press in most 
countries. 

The chief difficulty in the preparation of this oil is 
occasioned by th* association of a hard woody kernel with 
soft watery pulp in the fruit, a difficulty accentuated by 
the unsuitability of the olive to bear storage or transport to 
a distance. The result is that the olive oil industry is neces¬ 
sarily impressed with the marks of all industries conducted 
on the small scale, viz., the employment of low mechanical 
power, and variations in the quality of the produce in 
successive operations, whereby the retention of a large 
proportion of o?! in the press residue is aln’ost inevitable. 

The finest grades of oil, known as Virgin oil (huile de 
viergo), Provence oil or Aix oil, and Tuscan Cream oil, are 
employed for alimentary purposes, the inferior (jualities 
serving for illumination, as lubricants, and for soap making. 
Sundry oils from the press residues are known as “ after- 
Dressings,” “ huile d’enfer,” Sottochiari, etc. 

Toumant oil (Turkey-red oil) is a product obtained from 
fermented olives, containing a very large percentage of free 
acid, on which account it has the property of forming an ex¬ 
tremely perfect emulsion wlien agitated with soda solution. 

Properties .—Qlivc oil varies in colour from nearly colour¬ 
less to golden or green, the latter due to chlorophyll in solu¬ 
tion. The flavour is mild and agreeable except with the 
commoner varieties which have an acrid taste. 
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The constants for olive oil are:— 


Specific gravitf^t 15“ 0. . 
Refractive index at 20“ C. 
Solidifyingpoint 
Saponification value. ‘ . 
Iodine value 


. 0-96 to 0-918. 

. l-«!70 to 1-1706. 
. 10“ to - 6° 0., 

. 185-196. 

. 79-88 lisually. 


The insaluble fatty acids amount to about 95 per cent, 
and have the following characteristics :— 

Specific gravity at 15-5“ C. 0-8749. 

Ilefractivo index at 40“ C. 1-4528. 

Solidifying-point.16-9“ to 26-4°. 

Jli'lting-point.f9f to 31°. 

Neutralisation value. 193 . ^ 

Iodine value.^ to 90. 


The acid value of olive oil varies very considerably ; in the 
pure aliniciktary oils the amount of free fatty acids is low* 
0‘2 toil ") per cent., but the commercial oils show a high pro¬ 
portion up to as much as 25 per cent. 

(Jliveoil contains 2^ jier cent, of solid glycerides (palmitin, 
stearin, and a little arachin), and 72 jier cent, of olein; cho- 
lesteriii has also been detei ed. 

AduJt(rations.»-Ma,ny methods of adultefafing olive oil 
are practised, cotton-seed oil, sesame oil, and ground-nut oil 
being used^ in the alimentary oils, and hemp oijl, linseed Oil, 
rape oil, and mineral oils for tochnic.il i-'irposes. 

According to Deite, cotton-seed oil is extensively used as 
an adulterant, and is, moreover, extremely diihcult of detec¬ 
tion, The h(-st tests are those of Bechi and Halphen whicft 
are described in the chapter on testing oils. 

Schaedler considers that the melting-point of the fatty 
acids forms the most reliable method of detecting adul¬ 
teration. 

According to Bach the fatty acids of oliVe oils of different 
origin melt at 26-5° to 2H'5‘' C., with a setting-^point of not 
less than 22" C. The oils employed in the adulteration of 
olive oil differ considerably in this respect, the melting 
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and setting-points of cotton-seed oil, ground-nut oil, and 
sesame oil being much "liigher, and those f4 ricinus oil, rape 
oil, and sunflower oil considerably lower than the fatty acids 
6f olit'e oil. For example, the fatty acids of a mixture of;— 

Mvlliiifj-Point. Si'ttiiip-Poiut. 

Galipoli olive oil + 20 per cent, of sunflower oil . 24'(P ^ 18” C. 

Kizza „ +20 „ cotton-sood oil. SI’S” 28*^0. 

Galipoli ,, +33 ,, rape oil . . 23-5'’ 20-5 C. 

„ „ + 50 „ ' „ . . 20-3'‘ 13-o° C. 

B. Nickels recommends for the detection of cotton-seed 
oil .in olive oil t;he doterniination of the absorption bands by 
the aid of g. small spectroscope. It should, however, be first 
ascertained whefner the method of prejiaration and age of 
the od have any influence on its optical jtroperties. 

Before the introduction of cotton-seed od, seeaine consti¬ 
tuted the chief adulterant of olive od, in fact ili<‘ greab'r part 
of the edible olive oil sold consisted solely of sesame. This 
oil can be detected, acc(>rding to Baudoin, by agitating '2 
grammes of the oil to be tested with 1 gramme of 22' P>c. hydro¬ 
chloric acid, containing 0'05 to (IT gramme of sugar, thoroughly 
for a few luuAites, and then leaving to smbside. The acid 
separates out and gradually assumes a rose tinge, the inten- 
si'tylieing proportionate to th(‘ amount of sesame oil pre.sent: 
if this exceeds 10 per cent, the oil also assumes the same 
coloration. 

Poppy oil can be readily detected by the increase in 
.temperature resulting on the addition of sulphuric acid to 
the od. In the case of pure oil the introduction and mixture 
of 10 c.c.of sulphuric acid ffUV' Be.) into .50 grammes of the oil 
causes a rise in temperature of some 42“ t’. in three to five 
minutes, whereas with poppy oil, under the same conditions, 
the temperature rises S0'4° C. F.cbling's observations tend to 
show that this rise pi temperature in mixtures of olive'and 
poppy oils is in exact proportion to the amount of poppy oil 
present. 
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For instance;— 

10 per ce#t. \ ( 40'5'^ C. 

20 „ I of poppy oil £[ivos an average ,| 44*0® C. 

50 ,, f increase of. . . . j 58*0° C. 

80 „ J [, 04-0" C. ’ 

Cnrcas oil is revealed l)y the red-hrown coloration mani¬ 
fested durhi}' tlio elaidin test, and ricinus and olive kernel 
oils can be extracted by alcohol. 

Arachis oil can be detected, accordin',' to Soucliere, by the 
formation of arachidic acid crystals ousuine when the solution 
of the fatty acids in boilin'’ alcohol is ,e,ooled down, the 
crystals havin'’ a nacreous lustre. If the amount of '’round- 
nut oil is lat'cc, it can be detected without difficulty by the 
characteristic flavour of beans p'lssesscd by this oil; and 
fiirthcrmon'. by the fact that when the temperature descends 
to S'4'. sandy ''ranulcs .separate out, whereas with pure oil 
separation oniy begins at 4' ('. ^ 

Ibipcoi! may be known by its iodine number, tiie melting 
and sctlmg-pomts of the fatty acids, .solubility of the same, 
and iiy llw low siiponiticati >'1 value. 

Cotton-si'ed oil and other seini-drymg or-dfying oils may 
be detected by the elaidin reaction, olive oil giving a solid 
white projuet, whereas collon-seed oil gives a semi-fluid'nltiss 
with a bi'ownisb eol'jur. 

Mineral oils may be estimated by tlu amount of unsap- 
oui liable matter. 

Olive, arachis. poppy, and sesame oils are best .stored i(i 
open lead-lined iron tanks, in rooms front which dust is 
carefullv excluded, and should be sheltered from the sun, the 
most suitable storage temperature being between 1‘Ji and 

in'- c 

The cdibb'oils from the first cold pressfng of ground nuts 
and sesame should, in particular, not Ijo ofTered»for sale until 
they have been kept in the above manner for a few weeks. 
The temporary specillc odour manifested by those oils when 
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fresh from the pr.pss, and which, when too powerful, is dis¬ 
liked, both in these oils afid olive oil for alimentary purposes, 
gradually vanishes as a result of the exposure of a large 
surface to the air, so that olive and arachis oils become almost 
equally inodotous. It is found that, during this storage, a 
slight separation of free fatty acids (up to about ) per cent.) 
occurs, causing a faint rancidity, without, however, spoiling 
the fine flavour of the oii. The storage of fine edible oils in 
large quantities in closed vessels should be avoided, as kept 
in this way they evolve a too powerful specific odour. It is 
much better to leave the storage; vessels quite open, as men¬ 
tioned above, or el;;c to merely cover them with gauze. 

Uses of the oil .—Medicinal and cosmetic. 

For alimentary purposes: for salads, baking and cooking, 
preserving fish, etc. 

Technical: as lubricating oil, either alone or in conjunc¬ 
tion with other oils. Also for soap making, the manufacture 
of Turkey-red oil, etc. 


Almond Oil. 

(Mandelol; huile d'amandes.) 

' Ifav: material .—Sweet and bitter almonds from the fruit 
of the almond tree Prunus amyejdalus, Stokes [Aviyydalus 
communis L.). The fruit is enveloped by a tough, parchment¬ 
like pericarp, the outside of which is felted, and which, when 
ripe, splits open along the one side, allowing the stone to drop 
out. The latter consists of two sclerenchymatous layers, sep¬ 
arated by a network of vascular bundles, and the almonds are 
differentiated into thick- and thin-shelled kinds, according 
to the thickness and density of the envelope, the latter kind 
being known as boft almonds. The interior tissue of the 
shell is always dense and glossy. In arrangement the fruit 
of the almond is double-seeded, but usually only one seed 
develops, and this is of bi-convex, flattened, and pointed oval 
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form. When there are two seefls developei]* in 'the same 
shell they are both plano-eouvex jnd much mhrc flattened 
than is the case Vith the singj^ almonds. The almond seed 
is without albumen, consfstingMiiercly of two lobes, j'adicle, 
and into<,mment. Bittei- almonds contain ^mygdalin ‘and 
emulsin, these bodies being, according to Thome’s re¬ 
searches, separated (i.r., in dilfereut cells), the amygdalin 
in those of the parcnehyTiia, whilst.the emulsin is located in 
the soft vascular elements—a circumstance to which is due, 
according to the above-named investigator, the phenomenon 
that bitter almonds, when the tissues ate broketi ii? the 
jifocess of commmutioM, evolve first* hytlrttcyanic acid 
and tlien oil of hitter almonds. Th(> sweet almonds— 
undislinguishahle e.xlernal'y from the fithcrs—taste swe»t, 
oily, and imu-ilaginoiis ; tint hitler variety having a strongly 
hitler flavour, and, w lu'ii broken, the characteristic odour of 
hitter-almond oil. Sweet almoTids contain over ."iO jier cent, 
of latty oil. (i per rent, of grajie sugar, •'! per cent, of gum, 

.per emit, of albuminoid bodies with cellulose, a little acetic 
acid and colouring matte>'s In hitter alin^uds there also 
occur, as mentioned above, amygdalin and emulsin, but the 
pro[iortion of oil is loiter, falling to about :tll percent.^ The 
amvgdahli. of which some S';") to per cent.* is’apparently 
present, is a neutral, rather hitter, crtstallinc body, ex¬ 
hibiting the. coiujiosition ('„„11;,-Xm, solui,''- in water and 
alcohol, hut insoluhle in ether. The emulsin synaptase),' 
discovered by Liebig and W'hhler, is an amorphous, ni¬ 
trogenous body, soluble in water, but insolulile in alcohol. 
When brought into contact with amygdalin and water the 
former is split up iii^o oil of biller aliimnds and liydrocyaiiic 
acid. 

Prrparatioii of thr oil. —'i’he inferior varieties (fl almonds, 
coming in large (piantilies from Isorfttern Africa (Morocco, 
Tripoli, Algiers', are alone used. The. oil is prepared from 
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both sweet and bitter alhionds, but rnosily from the latter, 
the former ‘'yielding on ^n average about 45 per cent, and 
the latter 00 per,cent. The residual cake from bitter almonds 
is utilised for the preparation of the oil of bitter almonds. 

As a preliminary step to the preparation of the oil, the 
whole or shelled almonds are ground, and then pressed in the 
usual manner. 

The constants of alm,c)nd oil arc :— 

Speoifr’ gravity at C. .... 0*11175 to 0*!U95. 

Solidifying-point.- 10’’ to - *20 . 

« Kefractivc iodox at 15° . 1*472 to 1'47;1. 

Acid value.0*7 to (l-O. 

Saponifieatiou vp’uf.180*5 to rJ5* }. 

Iodine value ....... lU to 101. 

Adulterants : Almond oil is mainly adulterated witli poppy 
oil, sesame, nut, peach, and apricot kernel oils. According to 
Schaedler these may be detected by the ilavonr. 

Additions of jioppy, nut, or sesame oil increase the spccilic 
gravity. 

A special characteristic of almond oil is the low melting 
and setting-point of the fatty acids. Nut oil and ]>oppy oil 
raise the iodine number considerably; sesame oil to a 
smaller extent. 

Bieber,' wlio asserts that most of the almond oil of 
commerce is peach-kernel oil, detects the usual adulterants 
by means of a mixture of equal parts by weight of concen¬ 
trated sulphuric acid, fuming nitric acid and water, one part 
of this reagent being mixed w'ith five of oil. 

Pure almond oil gives a yellowish white liniment, turning 
later to a reddish tint. 

Peach-kernel oil becomes at once a j>eaeh-blossom colour, 
then dark orange. 

Sesame oil turns pale yellowish-red, and then a dirty 
orange-red. 

Poppy and nut oils make a somewhat whiter liniment 
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than almond oil. According Haag, Biefo’s ’ statement 
requires correction, in that frosty nut oil givSs an orange- 
yellow liniment instead of wljite. By means of this reaction 
the presence of 5 per cen!. of peach oil or sesame oil sjioulc^ be 
detectable. In order to distinguish between them, riitriiJ acid 
of 3'40 specific gravity is added, whereby almond oii produces 

• a pale yellow liniment, peach oil a red, and sesame oil a dirty 
greenish-yellow mixture, turning to red. I’oppy and nut oils 
give a white liniment. 

According to the i’barm. germanica II. pure almond oil— 
when well shaken up with a mixture of fiX'O parts water and 
three of fuming nitric acid, in the jiropqj'tion dl' five parts of 
oil to one of acid— should give a white mixture (never brown 
or red), wbieb separates In a few seconds into a stiff wlKte 
mass and a colourless liquid. Kreiiiel confirms the immediate 
detection by this test of sesame, araebis, olive kernel and 
apricot oils tlirough the yellbw loranget coloration they 
produce. He furtlK'rmi'ri' found that the oil from bitter 

• almonds took much longer to set than that from the sweet 
variety. 

f.Acs'.—Medicinal and cosmetic. 

.-Vi’itico'i' On. 

(.\prikosenkern<)l; huile d'ammdes de rabneot.) 

Itatr wu/criu/.—Seed kernels of the Apn'cot (Marilla) tree, 
rul(/<iris, which contain 40-5(1 per cent, of oil. 
nf prqmnitHin. —Bruising the seed kernels (in the 
shell), followed by grinding and pressure with or without 
water and lieat. The residue from the press is uspd for 
feeding poultry or in, the preparation of liejueur. 

PropertirK ofihr oil.—The pressed oil, vlarified by settling, 
is,_wdien fresh, almost colourless, afterwards turning yellowish 
and becoming continually darker on prolonged storage ; the 
flavour is mild and agreeable, and the smell recalls that of 
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•* \ 

oil of bitter almonds. The oil easily becomes rancid, has a 
sp. gr. of (I'Olt) at 15" C., a>'d sets at - 14° 


llofractht.* at 25" r4045 

Saponification value.18S to 108*1 

lotlmo number.1(X)‘4 to 108*7 

Fusing-point of the fatty acids .... 4*5 '(’. 
Cougealing-poinl of tlie fatty acids . . , O 'C. 


Uki's .—For medicinal and cosmetic 
almond oil. 


purposes ; 


same as 


I’each-K'ki.'Ni.l Oil. 

il’firsivhkerni'il . buile d'Amandes de la Peclie.; 

lidir MatcrinL —Seed kernels of llu' peach tree {rni)iii>t 
pt.'sli'fi). These—when tin* external, hard shell, enveloped 
bv the flesh of the fruit, is opened—are almond shaped and 
covered by a rough brown skin The lobes are plano-eonvex 
and contain d2 to d-'i per ceht.of faU\ oil. In flavour the 
seeds reseiubli‘ bitter almonds, being very bitter, and eontaiii 
emulsin and amvgdalin. 

Vripartitiini -'I'lic bard shells are broken and the kernels 
crushed, ground, and ])vessed, without the assistaner ot water, 
which must he avoidi-d. The residue is einjiloyed for the 
preparation of'a liijueiir. 

Properfirs. —The oil is very fluid, light yeikiw in colour, 
clear, and reseinhles almond oil in flavour and smell; thickens 
at - to - 1(1' C. and sets at - IH G. 

SpoviHf gm\io ai 15' C.(J '!<18 

Sfip<)infit:atiriu Millie.IH'.I'l to 

iodine value.92*5 to 110*1 

Jn addition to olein the oil contains a rather larger 
amount of stearin and palniitin. Treated with nitric acid 
it behaves like almond oil, hut colours red at first, changing 
later to dirty hmwn Suljihuric acid colours almond oil 
olive-brown, hut the colour reaction with peach-kernel oil 
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is pure brown. Concentrated sal|)huric oV nitHc acid gives 
at once a peacli-^)lossoin coloration. 

Ukcs .—Medicinal and (?osinc'tic purposes ; same as almond 
oil. 

Cni'.Riiv-KKHNEr, Oil. 

(Kirscbkcrniil.) 

liatv miilrrial .—(Iherry kerneh, the seeds of the well- 
known cherry tree, PnaniK trriinus L. 

Prcparniidn .—The seed shells are broken and the hard 
portions removed, the inner kernel being gi*ound and pressed. 
In Wiirti’iulxirg and the valleys of the A4ps the cold-pressed 
oil is used for alimentary purjioses, and that from the warm 
pressing for Imrning and .soap-making. The' seeds contain 
about .'!.■) per cent, of oil. 

Z’ni/i/'ido'.f.-The oil is golden yellow in colour and of 
mild pleasant llavoiir. 

NpiriJio j^nivirs at 1") .... tn 

Sapoiiilifatum valiio .... l‘):M to r.*o 

Iodine \alnc ... ... IIO’M to 114‘d 

It thickens at (t ('., becomes cloudy at - Id C., and 

Sets at - ]'.) to -'ill 'I'he fresh oil has an odour of 

» • 

almonds,•but ipilckly lo.ses this and becomes rlneid. 

f’.''■'.S',—'Medicinal : same as almoc 1 od. 

.\limentarv : th(‘ fri'shly pi'essed oil is n-'xl for cooking, 
and the same purposes as olive oil. 

Technical: as iliuminatmg oil and for soap-making. 

Pn ii-KKiiNjii, Oil. 

(Zwotehk(mkeriii')l, pflauiiikern(')l ; hiiilo d'amandes de 
prune; Irom the kernels of ilie plum, Priiintu iloniistini 
and P. didiia.icd-iKi.) 

'Pan' niatn'ial.-Vhmi kernels, the inner kernel >f the 
plum {PnmuH domintica). w'hwh contains-2.5 to .80 per cent, 
of oil, some 20 per cent, being extractible. 
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PreparafiSm. —Crushing, grinding, and pressing the seed 
kernels. The res'due is manipulated for the'manufacture of 
brandy.^ 

PropirticK .—^The oil is clear, yellow in colour, and pos¬ 
sesses an agreeable' almond flavour and smell. At 4' C. it 
thickens, and at - 8’7')’ C, sets to a solid white fat. 

Specific gravity at IV'('. % . . , . . O-HUi to O-yi'.l 

Saponification value.189*1 to 191*5 

Iodine value.91*- to 100*1 

IJ’.trs .—For alir.wntarv purposes; and, technical, same ns 
other fatty oi's. 

Gkoi nd-Nu'I' (Kartii-Xut'i, Arachis, or T’ka-Ntt Oil. 

(Erdnussiil, Arachidbl, Arachisbl, Mandobiil; huile d'.^rachide, 
huile de pistacdie de tcrre ') 

JiV(/r )n(il( rial .—Seeds of :irarliis liijpaijara L. 'I’he plant 
is one of the most important cultivatc'd in tropical countnes, 
being largely grown in South America, the blast Indies, 
China, .lapan, and the b'rench Went .\frican coloni(‘s p'ongo, 
, Senegal, etc.', and the seeds, besides being eAtensively 
emjiloved as a food-stuli, are also export(‘d in enormous 
quantities to European oil manufacturers, the J''reucli col¬ 
onies in West Africa alone ship()ing annually over 10(1,000 
tons of ground nuts to Ivirope, most of which is worked up 
-*in Franct!. Very large amounts of oil are also prepared in 
liolland, b’ranee, and Germany from ground nuts of blast 
Indian origin (Madras, Calcutta), or obtained from the west 
coast of .Africa, the exports from the Fast .Indies in lOll- 
12 being valued at £2,OH(;,.5HO. , 

The, Vdossoms pf this herbaceous, creeping, papilionaceoim 
plant develop in the axes of the leaves ; the fruit buds grow 
downwards into the ekrth and develop there into fruit, to 
inches in length, f, to S of an inch in width, and straw- 
yellow in colour (hulls), which rest, until ripe, about 2 to 3 
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inches below the surface of the ground. ITsuaMy there are 
two seeds—inoi*t! rarely three—in each cajjsule, the latter 
being constricted once in the former case and twicejn the 
latter. 

The seeds are ovate but usually flattened at the one end, 
qppper-red to brown in colour as far as the white eye, and 
often tinged with violet. Older sqpds are brown ; whitish 
seeds appear but seldom. 'J’he epidermis of the seed is 
easily detachable, resembles parchment, and is traversed by 
branching veins. The small thick radicle*»^posing bet\frecn 
the easily separable cotyledons bears th^ acro»pire, which 
is covered with embiyo loaves. The average weight of the 



l.’if,. M'cJs. K Ktilirt nut with capsule; 15, Crushed 

» capsule: t;. Kernel (nut). ^ 

seed is about 0‘2 gram. The cotyledons have about the 
same eon'sistency as a hazel nut; the tast’e is oily and 
reininiseent of that of beans. The ep’dermis of the seed 
consists of tissue (■om])Osed of flat, polygoi'al. porous-walled 
cells, to which are attached several interior layers of rounded, 
colourless parenchyma cells. The outer skin is ctipiously 
interspersed with vascular liuiidles, wherein tracheal fibres 
are detectable w'ithout diflienlty. The fundamental tissue of 
this skin contains inin-bhie eolouring matters. The lobes 
consist of a parenchyma traversedjby soft .vascular bundles, 
the thin-walled, polyhedral parenchymatous elements being 
filled with drops of oil, amongst which granules of starch, 
O'OOfi to O-Olf) mm. in diameter, and minute agglomerations 
of albumen are discernible. The parenchyma cells on the 
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inside of the seed lobes measure as mucli as O'lOO mm., 

i' ( 

those of the periphery ranfjing from 0'0‘20 W O'OdO mm. 

The amount of fat contained in'the kernels varies between 
43 p-nd 50 per cent., the albumen amounting to 27 to 28 per 
cent., sta.i'ch and cellulose together to 13 per cent., and sugar 
and gum to about 7 jier cent. 

Preparation of the oil .—Comminuting and pressing (ex¬ 
tracting) the seeds. 

Propertien .—The first, cold-pressed oil is colourless, and 
possesses an agreeable flavour, recalling that of kidney beans. 
According to Schaedler, a second cold-pressing yields an oil 
commercially known as “ buttonneoil " : and Benedikt states 
tl)at the second pressing prodiu-es good burning oil. The 
oil from the third twarm) pressing is employed for'the manu¬ 
facture of soap. 

The constants of earlh-nvit oil are as follows :— 


Specific gravity at 15' C. 
Solulifyiiig-pomt . 
Refractive index at 15^ 
Saponiiioatff).. value 
Iodine value 


0 to -r 2 C. 
1-47:U 
1^5-0 to 
to 105 


The insoluble fatty acids h; 


ive the follow 


ini; character- 


Specific gravity at OU'’(water at 15-5' -1) . • O-Sifi 

Sohdifyiiig-point ....... 2'J. t.o Mii-r) 

Melting-point . ..27 mo 05^ 

Neutralisation value ...... 2Ul*fi 

Iodine value.05*5 to IUS'4 

Refractive index at 00’’ C.1 '4101 


According to Benedikt, ground-nut oil consists for the 
most'part of the glycerides of palmiticj_ hypogaoic, and ara- 
chidic acids. In conseipicnce of the large proportion of hypo- 
gaeic acid the elaidin reaction is particularly decisive. The 
presence of arachidie acid facilitates the detection of this oil 
when mixed with others. After jiartial purification by re- 
crystallisation from hot alcohol this acid melts at 74 to 75'5'' 
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C. One hundred parts of 90 per cent. alcohoUdissolve 0'52 
of oil. 

Ground-nut oil is occasionally adulterated with poppy oil, 
sesame oil, and cotton-seed oil, the presence of whicli carfi*be 
detected hy determinations of the sjiecific *<'ravi^y, iodine 
number, mcltini'-points of the fatty acids, and by the furfurol 
reaction (sesame oil). 

U.sis .—For alimental purposes : same as olive oil. 
Technical : in tlic adulteration of olive oil, soap-making, 

etc. 


H.vzkl-Xut On,. 

(Hazelrmss(il ; huile do noisettes.) 

J{iiir nfatrrinl . —Ila/.el-mits, the fruit of Cori/lus arciiana, 
whidb contain 10 to OO per cent, of oil. 

J'rtpuralion of the oil. —warm or cold-pressing the 
crushed fruit. 

I’rojnrties. —Hazel-nut oil is pale yellow, clear, inodorous, 
and of mild agreeable flavour The specific gravity at 15 C. 
is 0''.)15 to ()‘917*; the oil is somewhat thick. Saponification 

value, 19’2'iS to 197 1; iodine value, 80"2 to 9()“2 : sets at - 17 to 

• • 

- Isi C.f and contains, in addition to olein, tile gdyccrides of 
stearic acid, palmitic acid in small ouaotity, and probably 
linolic acid. IjiKc almond oil it very easii. becomes rancid. 
When t^xpo.sed to the action of nitric acid, cunt.a;ning a little 
nitrous acid, it loses its colour at first, afterwards assumiifg 
a greenish tinge. Tn'ati'd with somewhat diluted fuming 
nitric acid a characteristic evanescent blue coloration occurs, 
and the nii.xture sets, after standing for two or three fmurs, 
to a yellow mass. Sulphuric acid produea'S a pale bluish- 
green tinge, quickly passing into grey, and a mixture of eijual 
parts of sulphuric and nitric acids colflurs the oil a dirty pale 
brown. Chloride of zinc causes a greyish-green colomtion, 
but only after prolonged exposure to this reagent. 
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Uses .—For alimentary purpo.ses, when fresh and cold- 
pressed. 

Technical: as a burning or machine oil, and for soap- 
luakwig. 

C.ASTOH Oil (Kicinus OiLi. 

(Kicinusol; huile de ricin.) 

Haw material .—The seeds of liiciuiis communis L. 

The ordinary castor-oil plant and a few nearly related and 
proba'l)ly subordinam forms of this species (which are, how¬ 
ever, classified as st’parate kinds by many authors) yield seeds 
now extensively used in many warm countries for the pre- 
pa’-ation of oil. Although apjiarently indigenous in .\frica, 
India is now the home of Ririi/us communis, and also of the 
allied species, U. riridis WWld. and h'. ruher Humph., all of 
which are cultivated in the I’llist Indies, as oil plants, and also 
belong to the flora of that country. In addition to these 
species, there ai'e also cultivated R. amcricanus, iuermis Jacq.,. 
liridus Willd.j.n/rn an/o'i Willd., and jjrobably a few others. 

, The largest area under cultivation is in India, hut consider¬ 
able quantities of rieinus seeds arc annually gathered and used 
for producing' oil in several West Indian islands. North 
America, .-Vlgiers, and latterly also in Italy, The rieinus plant 
was known as an oil plant in ancient Fjgypt; in the other 
•countries mentioned above the plant only came under culti¬ 
vation after the seeds found employment for the prisparation 
of oil for industrial purposes. Notw'ithstanding that a con- 
• siderablo quantity of the oil is used in medicine, this is now 
altogiyher insignificant in comparison .with the enormous 
amount consumed in the manufacture of soap, as burning oil, 
in the production of Turkey-red oil, leather oil, as a lubricant, 
and for other industrikl purposes. The exports from India 
of castor seeds in 1911-12 being over 1,800,000 cwt., and of 
castor oil over 1,000,000 gals! 
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The seeds of liir.inm communix are beftweett A and f of 
an inch in len"fl*i and about J to of SiD inch wide, those 
from tropical countries bekig larger than those of Kuropean 
growth. The individual seeds are oval, a little flatteneii on 
one side, a longitudinal ridge being formed on the pther by 
the projecting suture. The suture branches dichotomially 
towards the upper end, running belo^w into the brownish pen¬ 
tagonal eye, which is frequently covered by a light brown 
caruncle l)ent upwards towards the suture. The shell of the 
seed is brown, speckled with grey. Tlie ««eds of /?. (imeri- 
canus from Martinique correspond with the abov«i description, 

'•4i> 


c 



Fig. 7.—A, !u tlir shell; }>. Outi •'’.ell ; C, kernels. 
<‘.\cept that the shell is almost black and the Sjvcks, which 
are few, are of a pale grej’ coloui". Those of li. infrtiiis from 
India are |",i of an inch tong by y';, and slightly flattened, 
the suture projects but little, the germ is small and pale green 
in colour, and the si,iell reddish-brown, speckled with light 
brown. The .seeds of li. riridis from the Congo are only 
about [k. of an inch long and barely ^ of an incli,in diameter ; 
the sutures do not project, nor is the back flattened. The 
eye- is blackish and almost triangular in circnniferenee ; shell 
greenish-brown, iilentifully speckled with light grey. 
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The epidermis''of the seed resembles parchment, is com¬ 
posed of Hat polygonal cells, and is casily'removed when 
moistened with water. Under thks is a thin shell as hard as 
ivor^, composed of sclerenchymatous cells, to which is at¬ 
tached the soft endoderm of parenchymatous character, copi¬ 
ously interspersed with vascular bundles. 

The germ lies within the seed, and is surrounded by a 
highly developed albumen. The soft-walled parenchymatous 
cells of both contain fat globules and large aleuron granules, 
partly' envelopingiOrvstalloid bodies. 

The amonnt of oil in the seeds is estimated at -lb tci d-r 

f 

per cent. 

rrcpamtion .—The seeds are [io\\dered and pres-,cil or 
submitted to extraction. 

Properties .—llicinus oil is very thick and becomes still 
thicker on exposure to tlie air, until finally it is trausbinned 
into a viscid mass. The flavour is mild, with an irritating 
after-taste, and the oil possesses the remarkable jiroiierty of 
mixing with alcohol in all jiroportions, and of rotainm the 
plane of polarisation (-t- 7 ()“ to + 9'7 in 200'mm. tiibei, a pro¬ 
perty not hitherto observed in any other vegetable oil. It is 
practically insoluble in petroleum etber. It dries scarcely at 
all in thin layers, or at any rate but slowly. 

The constants of castor oil are as follows :— 

Specilic {travity oX C.to 

>olnlify)n‘^-point ...... Id tt* lii . 

llofraftivc iiidox at. 15''.to 

Sapoiiificatiou value ..... IT^rT u» isd-ti 

Toflino \aluf‘ , . . . . . K) 1 lo ^7'1 

vaiuc , ..... lo 15d-5 

The insoluhie fatty acids had the ffiHowin*,; clianiclers ■— 

SpcuiHc gravity at lo-.O" C.O-d.Od'J 

Soli<lify)iig-pomt.C. 

Mekitig-jK'int . ‘ . .18 C. 

Mean moieouliir weight .... 'JdO to liOOTt 

rcdiiie value.. W'h to 88*8 

Kelractive index at 15^.I'lri-lh 
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The glyceride of l icinoleic acid forAiss thg chiej constituent 
of riciiius oil, an^] it also contains sJearin and palinitin. Tlic 
pure oil is recognisahlc I)y,its p(nver of mixing in all projwr- 
tions with ahsolute alcohol and glacial acetic acid. ‘It al.fo 
dissolves at l.T C. in two volumes of 90 percent, or four 
volumes of 8t per cent, alcohol, hut is almost insoluble in 
paraClin oil, jadroleum. and petroleum spirit, O o per cent, of 
the oil producing turbidity in tliest* solvents at ffi C. At 
th(' same time it absorbs its own volume of petroloiiin spirit 
utld r, volumes of parallin oil or |)etroleuni, the excess ojj the 
solvent tloating on the surface. These conditions of solu- 
bilit\. dil'lering altogetlu'f from those e.xhtiiited b\ other oils, 
render the deti'ction of ricinus oil in mixtures an easv task. 
.A-iiother chara.ctcristic is it ^ low saponification value. whicTi 
appri^xiniatc- to that of I'apc oil. Ificinus oil answers to the 
claidin reaction. 'I'lie drastic ^uiruative principle is moj-c 
plentiful in the eiiniKion of the seed than in the oil, and it 
has heeii aseert.iineil that this propcu'ly is jiossesseii to a lartrer 
extent hy extrarted oil tlian hy that obtained h\ pressure, 
hul the cheinical_ nature ot -he active prilH->ple is still un- 
know n. 

li’iciniis oil ni.i\' he oxidi-.ed liv means of a liot-air hls'^t 
and lie n ae<nnres the jiroperty of luixiiii,' witli mineral oils. 
Thi-- so-called “ soluble " riemiis oil thc.ik de rieiii solublel is 
only sliolttly soluble in alcohol, and hcl<>i 4 ;s to the class of 
oxidised or '• hlown ” oils. 

«• 

'I’he jirescnce of ricinus oil in other oils ean he detected, 
according to I'raher, in the following manner ; J'^ive or six 
drops of nitric acid arc added to a few drops of the oil, and 
neiitraliseil liy sodiuRi carbonate at the conclusion of thc 
rcactioii. ,\s soon as the smell of nitrous acid has dis¬ 
appeared, the odour of oi'iiauthylic acid hccomus manifest if 
ricinus oil lie present, a ciieck cxpcrinicnt being made with 
.some ricinus oil. This oil is seldom adulterated. According 
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to Schaedler, possibly-with sesame oil, in which case it does 
not dissolve perfectly clc««r in wine spirit, bijt forms a turbid 
mixture. The presence of such an admixture may also be 
(tetected by the elaidin tost, since, whereas pure ricinus oil 
sets after six or seven hours to a solid mass, adulterated oil 
will only give a greasy yellow or reddish mass. Further¬ 
more, ricinus oil containing sesame oil gives the blue colour 
reaction with nitrosulphanc acid. 

Refining .—According to Pavesi, the oil is refined as 
follows : 1000 parts by weight are intimately mixed with 2.5 
parts of well-cleaned bone-black and 10 parts of calcined 
magnesia. The mixture is allowed to stand for three days 
at 20' to HO (’., being stirred the while, and is then liltered 
in a suitable manner. The tiltercid oil is colourless and less 
liable to thicken than before refining. 

IJnes. —Medicinal: its a purgative. 

Technical: as a lubricant, fot the manufacture of soap, 
in dyeing, leather dressing, etc., also for the manufacture of 
“ soluble ” or “ Turkey-red oils ”. 


tTHAri;-yni';i) Oil. 

(Traubenkerni)l; huile des pepins des raisins.* 

Raw material .—Orape seeds from Fiua.s- riiiiji ra. 

The grape seeds intended for the preparation of oil must 
be freed from the pulpy flesh of the fruit, which is emjiloyed 
for other purposes ; and when the latter is to be made into 
brandy the only method open is to have the seeds picked out 
by children, since the pulp makes a much tinei- spirit without 
the seeds. In all other instances the,grape pulp from the 
press is spread out on a drying floor or kiln and turned every 
day with a f^irk. The mass soon withers, so that the stalks 
can be removed by forking; and when the pulp is a little 
drier, it can-be separated from the seeds by winnowing, any 



NON-DBYKJC} VEGETABLE (JtiLS. 


(5:^ 

♦ * 

seeds still remaining adherent being easily removea Dy heat¬ 
ing. The seec^s are then spread. thinly out over a well- 
ventilated floor and thoroughly dried, this being highly 
essential to the production of good oil. Reports *00 the 
percentage content of oil in grape seeds are.conflicting* 12 
and even 20 per cent, being obtainable by pressing, Sccording 
t.o one authority. 

Priquiration .—The oil seeds «,rc placed either in an 
ordinary mill with horizontal stones or in an oil mill with 
vertical runner.s, and fmoly ground, a little lukewarm water 
being added from time to time to jirevent tfiem from sticking 
to the rollers. The meal, which yields" an amount of oil 
proportionate to the fineness of the grinding, is then placed 
in a copper kettle, wh(?re it gradually receives ati additiftn 
of one-fourth to one-third of its weight of warm water, the 
formation of lumps being prevented by stirring. It must 
also be prevented from seorching, othi'rwise the oil will have 
an emjiyreunnitic flavour. 

'I’he mass, prepared as above, is laid on ordinary hair 
cloths, and ])ressed in an oil press. When ihe flow of oil 
ceases, the cakes are repeatedly re-ground and treated as 
before, wliereby a little more oil is won; It), 12, and up to 
20 per cent, of oil being obtained in this iiianner. The 
variations in the content ot oil appeal to be due to the kind 
of grape used, and the nature of the ground on which the 
grapes are grown may also have some influence on the 
result. 

Propertka. —Grape-seed oil is thick, of a golden-yellow or 
brownish-yellow colour merging into green, with a .faint 
characteristic odour.. The cold-pressed oil is mild in flavour, 
and forms a good edible oil, but that from warm-pressing 
tastes somewhat tart. The specific gravity at lo' C. is t)'9202 
to U'Oofil. At ir C. it becomes buttery, and it turns lancid 
in air, browning and gradually drying. 
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Rnfmctivo iudex at 15“f C. .... 1 475U to 1-4772 
Saponifictilioii value ...... lS'.l-7 to llt.i'S 

Iodine value.llll)-4 to 140 S 

Acetyl value . . .' .^ . . 23 to 25 

Jt burns with a bright tiainc without smoke or smell, and 
may he rj.=fined by sulphuric acid like the other fatty oiks. 

.According to Dr. Wagner, grape seeds from the Unter- 
franken district, dried at lOO" ('., contained ]1"2 per cent, of 
fatty oil, and in another e.xperinient 1t) S jier cent. A. b'itz 
found ]■) to Its per camt. of fatty oil, consisting ol glycerides 
of palniitii;, stearic, and erneie acids, the latter constituting 
about one-br.lf of the total acids. 

rkvey.—.VlinKOitarv : same as olive oil and fats. 

Technical : as a lubricant, in soaji-niaking. and as burning 
oil. 

liiiN Oil, on I’.i-.iik.n Oil. 
tlfeheniil , laule de Hen.' 

Bii/r iiii(f( rial .-—The seeds of Maniii/d pli ri/i/ns/ti nno 
(iaertn. (IStdiyi nut, Egyptian acorni, indigenous in ibe biast 
Indies and also cultivated in trojiica) America. 

j’riparattnii. —]5y pressing the seed. 

Pnipcrtifii .—The Dehen oil, known in tiic Hast Indies as 
“ Sorinja oil "or" i\Ioringa oil," is either colourless or slightly 
yellow, inodorous, with a faint sweetish llavour; does not 
resiuify in air nor does it turn rancid, even after ])rnlonged 
exposure therein, Jt contains, in addition to olein, palmitin, 
and .stearin, the glyceride of an acid of high miJting-jioint 
named by Viilker “ J’lchenic acid," the melting-point of 
which is given as 70 C. 

Spooilu' j'ravitv ab 15-5 ('.to 0*'J1S 

. ..8^' C. 

Sapoiiifu-atioii valuo‘.to lvS7’7 

IftdiTic viiluo.72 to 112 

Sctting-ptiiul, O' C. (perfoctly solid). Cr>stale sopavato out at + 7"^ G. 
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Less Impoktant Xon-j MtviNc; ,a;ils^ 

S(imii(/ii9. Oil (huilo do sasanqua, sasanquadl). 
Tra-si'fd oil. —This is* the jH-odnet of T/im .laxanqtia, 
which is closely allied to the tea plant and is grown in China 
and Assam for the jnoduetion of oil. In Japan a sinjilar tree 
is also grown ; this is the tsuhaki tree (i'lini Jojionica). The 
seeds of hoth these ])lants yield oils which arc used locallj' for 
domestic and industrial ]uir|)oses. 

llqxDi-xird e//. -'J’his is the jiroduct of a ])lant which 
prows in Southern NigeriH, and la'garded hy Jthe autlioritics of 
the Imperial Institute as :i form of water-mehgi iCt7r«//»,'.’ 
■nilf/orosK 'I'he seeds yield Jit to II per cent, of a jitile yellow 
oil. , 

Si ml f-si^ d ml.- -'fills IS the product of the sraiat jilant, a 
kind of weed which grows i-Mensiveh in the Sudtin. and is 
cnlli\at<'d in some ilistncts The sciais aie ohtained li'oni 
('III-mil I-I r/iiili. a Iruil ol the melon type. The seed contains 
tut tfi :!.s jier rent, of oil which is pale yeilou , williont smell, 
and ha.s no uiiph asani taste It is Used locally for cdihle 
pnrpo-i’s. 

Ttl/iiiriii I'nldtii.- This plant grows in Jiast Africa. 
Zaiizihar.,and I’emha. 'I'he seeds are covered witha'veiy 
tough husk which is dil'ticiilt to remove, s'ld 'uoreovin-contains 
a hitter principle so that it cannot he pressed ^ it'- the kernels ; 
the kernels yield ahout dT ]'er cent, of a slightly redoish-hrown 
oil. which has an agrecahle, rather sweetish taste. 



CHAPTER V. 


SE.\n-mYlX(i VlCHKTAJiLE OILS. 

The seini-drying vo^'etable oils are those whicli on long 
standing in contact with air do dry to some extent hut not to 
a solid film ; they are intermediate in their properties hctween 
the )ion-drying and the drying oils, 

I 

Cotto.\-Kk],ii Oil. 

(Baumwollsaiuenhl, cottonhl ; lunle do Coton.i 
E(tw material .—The seeds of (Id^.tifpiinn lirrhaceum L. 
The seeds of the cotton plant constitute a hye-product in 
the cotton industry, and were for a long while regarded as 
worthless, but'in recent times have found employment m the 
preparation not only of technical but also alinuritary oils, 
thfcTc'by attaining such value as to be in great demand. 
Cotton-producing countries — especially Nmah America, 
Egypt, Algeria, and Italy—ship large (piantities to Ivuropean 
oil manufacturers to be worked up for oil. 

The seeds are of a somewhat irregular oval shape, about 
to 3 inch in length and ,1 to ^ inch greatest width. The stout, 
rather brittle skin of the seed is, either entirely or at the 
pointed end, covered with whitish, greenish, or yellowish 
fibre. On one side of the seed capsule there runs a sharply 
defined suture springing out at an angle from the wide end. 
The capsule, about 7 I. to inch thick, consists of five layers of 
tissue. The outer layer is composed of irregularly shaped, 
thick-walled cells, lying perpendicular to the surface and 

(fib) 
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filled with brown material. These i»ells are 0’018 to ()'045 
millimetre in length, and about <J'017 mm. thick. Then 
follows a network of rojimded cells soiii6 ‘0 016 mm. in 
diameter, with very thick walls, and a layer of softer long 
cells, about 0‘().5] x 0-()12 (occasionally) mm.«, lying parallel 
to the cells in the external layer. The cell contents are 
Colourless d<nvn to the lowest portion, which presents the 
appearance of a brownish granuluf mass. This stratum is 
succeeded by a tissui; of several layers, consisting of cells 



Fui. s, ■ CoUoii soedB. Seed pod surrounded by cotton^ I!,.After pai^iiiig 
till'decortietitor; C, Husk; 1). Seeds. 

Similar in I'orniand arrangement to those di ci'ibed, and only 
diri'ering tlitn’errom by being completely full of a erovvu sub- 
staiict'. 'i'lu' inside layer of all, lying next to the embryci. 
consists of greatly tlaltened, [lolygonal cells, colourless or 
brown, and arranged tangentially, their longest diarnett'r 
being about O O!) mm. • 

The embryo exhibits a thick, long rootlet, and a pair 
of equal, folded cotylialons. 'J'hc latter consist of a paren¬ 
chyma of soft, polyhedral cells of var^nis dimensions, often 
attaining a diameter of ()'()4.5 mm. 

In the contents of the cell appear countless small drojis 
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of fat and many roundish alouron pramilos, OOOd.'i to O'OOOf) 
inm. in dianielor, whicli aro roviaik'd more 'distinctly wlien 
the section is immersed in fatty oi' or oil of turpciitiiu'. In 
the external ixirtions of the radicle ajipears a riiif' of elands, 
and still largi'i' ones are found in the cotyledons, in the 
section of which they occur in single rows. Their dimen¬ 
sions arc so large (Odtt mm. in si'ction) that they are visible 
to the unassisteil eye, appearing as hlacUish-hrown jKiints 
in the section of the st'cd. The cellular strucUirt'of these 
glands i.s most easily examineil in si'ctions nuuinled m oil of 
turpentine, since, tf water is used, the cell walls, consisting 
prohahly of gum or muciiage, dissolve, allowing the ('scape, 
of tine granules of imicroscoj)ieall\ > greenish-yellow resinous 
matter, which manifests verv nqiul molecular mo'eiiients in 
the wate r. 

The maximum \ield of oil from the seeds is appraised 
al l-j per cent. .Vccoiding to tlu' hs.sll census, 1,.')'_'.') per-ons 
were employed in the c('1lon-seed iiidu'-try in NewOileans 
alone, Iheii' pa\ amounting tir .‘ITt.l Id dollar.-, and the \aiue 
of tlie ])ro(luc(' to d.Tfd,(1(1(1 dollars. 'I’lie total (|uanlit,\ of 
cotton-seed worked ipi yearly in the I'liiled States amounted 
to 1 l('i.(((l(l fon^s, or 1(1 j)er cent of tlie annual crop. In I'.Ml 
lliis was increase (i to o\er -l,()(l(l,()(l(l Ions, or MO pe'f cent, of 
the crop. 

PrijHirdtinn of ihe e//.—The seeds are first treed from 
a'l dust and dirt hy being forced against a scre'en liy means 
of a blower, so that all the heavy matters fall to the 
ground. The next step is to clean the seed, which is 
cfk'Ctcd in a machine resembling a cotton gin, only that 
the te.etVi engage, more intimately in Order lo re'move the 
adherent cotton. I’he cleaned seeds are passed into a 
rotiU'y cylinder contauimg dl circular lixcd knives and -an 
ccpial immhei- of cutte-rs, which divide the seed into very 
small pieces. The hulls arc thus separate'll from the Immcls, 
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foriniiif' a vahiod food for (;attl<^. 'rtie k«>riiel.s» arc pressed 
between rollersf like those in a cane-sn<'ar mill, when some 
of the oil runs out. The mass is th(‘n put into woollen 
press hafis, laid between horsehair cloths covered witR rilll^d 
leather to enable the oil to flow more fre(!ly, and .sulunitted 
to liydraulic pressun;. 'I’lie ha<;s are e.xposed to warm press- 
irif,' for seventei'ii minutes, a time sni'ticient to force out 
all the oil, which collects m a channel, leaving only the 
dry kernels behind. These constitute the oil-cake of com¬ 
merce. The oil is thereafter pumped uU” a tank, and if 
destiluil for sale in the crude state is filled int^) casks with¬ 
out delay, otherwise it is clarified and filtered or refined for 
storage. 

(irimshaw has elaborated the following table, showing the 
conifilete utilisation of ihe cotton-seed :— 

Ih. cfifton Seed 

Keniid, I,(>>^9 lt» 1 nit. lit) lli. UnlK. S9t lit. 

()il-fttke. WK) U». {'imif fil. lli. Filijv. HrHii. 

, i'lifl. 

Mt'fii. ■■ —Pupfi (attif' food. 

Siiiiuijt’r \idlow A--!i. 

, Foot-s for soap-makni}.;. 

Saind ml. Maiiiiie. 

.'“■uniiner wjiile. .. . ^ 

j Wijitt'i yllow. (’othnii seed vttumi. 

('on;>!iii. 

S' •u[». 

Kaapieiilly in the jir('[)aration of colton-seed oil a part of 
the fat IS caused to separate by cooling, and is then put an 
the market as cotton-seed—or vegetable stearin. A fat of 
this descrijition, e.xamined by Teuter. po.ssessed at 7 C'. 
(IftO h\) a specific giavity of (I tlllo to ff'SIl'i, yieldefi 9o’5 
per cent, of insolulTle fatty aciu.,, and wots completely iiisol- 
tiblc in ether and hot absolute alcohol. It melted at 't'J ’i ('. 
and remained perfectly fluid as a yeUovv oil. With an 'ilour 
of fresh cotton-seed oil, congealing only at 1 L'. X samjde 
e.xamined by Mayer melted at Bff C. 
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The conabants-of the oil are as follows;— 

specific gravity at 15'^ C.. 0'!f23 to 0*920 

Solidifyhig'point. 3to4’ 

, Kci^ractive index at IS"'C. 1-4743 to 1*4752 

• Saponification value.191 to 194*5 

Iodine value.lOO’O to 120 5 

The insolnlile fatty acids had the fo!k)\viii<; characters :—; 


Spcciiic gravity at 15-5'’/4® . 


. o-'.iiioss to ooiiia 

S(»lullfving-point 


. to ar," 

MelUng-poiui 


. S.')'’ to 40" 

Neutralisation \alue . 


. 201-0 to 203'9 

rotiinc value 


. 105 to 112 

Refractive index at GiE C. . 


. 1■1100 


Crude cottoii-si'ed oil is brown or dark hrownish-red. the 
purified oil reddish-yedlow without s])ecial odour or tlavour. 

])r, Ptihvll remarks that cottoii-set'd oil is now'lirouoht to 
market in such a highly purified and relitu d (■()nditi<in as to 
be ahscdiitely tast<dess and inodorous, and can ht' mixed with 
other oils without producing the slightest alteration. If 
stirred up aloiif; with caustie. jiotash, the surface layers in 
contact with the air turn first blue, tinm violet, the oil then 
hecomine yellow, whilst the [lotash separates out somewhat 
darkened in colour. 

'‘j'He relkied oil, having been suhii.itleil to treatment with 
alkali, is mostly free from fatty acids; it is of a straw-yellow 
colour, and has a nutty last<‘. 

Cotton-seed oil differs from all other oils by the very high 
melting and setting-points of its fatty acids, wdiiidi, further¬ 
more, behave in a very reniarkahlo manner under the Livache 
test (capacity for absorbing oxygon), tlu'oil taking up 5’0 per 
cent. t)f oxygen in twci days, whilst the fatty acids absorb 
only O'H per cent. The oil itself belongs to the class of slow- 
drying oils, whereas the fatty acids behave like those from 
the non-drying oils. * 

For the recognition of cotton-seed oil and its detection 
in other oils—particularly in olive oil, for the adulteration 
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of which it is extensively employed-*-use .is mg^de of other 
properties, descfihed below. 

It contains 1'84 per cesit. of an unsaponifiable constituent 
which, accordinfTf to Kildiger, can be isolated as characteristic 
yellow crystals. If the oil be warmed with an alcoholic- 
ethereal solution of silver nitrate, a dark coloration ensues, 
according to Becchi, from the reduction to silver by a con¬ 
stituent of an aldehydic typo contained in the oil. It was 
implied that this constituted a sure method of detecting 
cottun-seed oil in olive oil, but it has beey shown that this 
reagent is not absolutely certain, since olive oil may also 
behave in a similar manner. The brown colour produced 
in the elaidin test, and by agitating the oil with an equal 
volume of jiitric acid, of specific gravity 1'87, is characteristic 
of cotton-seed oil, and it may also be detected by the dark 
red to brown colour resulting w^en mixed with concentrated 
sulphuric acid, 'riiemost characteristic, test, however, is that 
of Halpheii, which consists in heating the oil with a solution 
of 1 pi'i' cent, sulphur in carbon bisulphide and amyl alcohol 
when a bright red colour is produced. 

]ii fiiiini/ rothm-srrd oil .—For this purpose cotton-seed 
oil is agjtated for some time (in large mechayical agirakirs) 
alony with from 7 to 15 per cent, of caustic soda, a current 
of air forced into the mixture from an air pump being 
also employed for the same purpose. By tin- means all 
adniixtmes arc pn-cipitated, and the acidity of the oil js 
completely neutralised. The purified oil, about 8‘i per cent, 
of the total, is then run off and clarified by settling or fil¬ 
tration. A dark soapy deposit remains behind, which is 
warmed up in ordcl- to allow ti.e contained oil to separate. 
According to Thalmann, treatment with diluted soda lye 
removes the colouring matter; the pil is heated by steam 
until a sample taken from the bitlk shows that it is 
sufficiently bleached; f.c., until the oil separates into three 
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laj’ers, the lowest of which, black in colour, consists of 
lye and decomposed colOuriiif,' matter. Tke centra) layer 
has a milky appearance and is eomposod of saponified oil, 
whilst -the upper one is the bleached cotton-seed oil. Out of 
100 parts of crude oil 8.0 to 88 ])er cent, arc obtained as 
refined, the loss bcino due to the saponification of the oily 
constituents causing; the dark colour. In order to prevent 
the loss of this lar;ie proportion of fatty matter, tin’ bleach¬ 
ing; lye may be advantageously employed for soap-making. 
Longmore of Liverpool jirepares a solution of the muci¬ 
laginous precipitate by melting it, or by the addition of 
water, and subseijucntly adding to the lii]Uor thus ))idduced 
a sufficient (piantity of caustic alkali to effect complete, 
saponification, thereby recovering colouring matti'r and 
soap. 

The defect exhibited by cotton-seed oil (as coni pared with 
olive oil), of setting at higher teiuiieratufi's than the lattc-r, 
has been obviated, by means of a secret (dieinical process, 
to such an extent that large (|uantities of the oil so ]irepared 
are met with in commerce, which retain their transparency 
and fluidity at temperatures as low as n ('. below tree/mg- 
pnmt. 

BorLTox's I’rockss i-’oh liiausi.N'o t’o'nip.N-SFKO On.. 

For the performance of this process a vessel large enough 
t^ contain double the amount of oil to be treated, and fitted 
with an efficient mechanical stirring apparatus, is required. 
Above the oil vessel arc situate<l others for containing brine 
and caustic alkali, as well as tubes for the introduction of hot 
and cold water into the oil jian, which is also steam jacketed, 
so that the contents may be warmed if necessary. An outlet, 
closed by a tap, is provided at the bottom of the, pan. I’he 
crude oil i.s introduced at 27' C., and, the stirrers being set 
in motion, a solution of common salt in water (about 10 Tw.) 
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is added, 8()() litres l)ciii^' used to eacfh kilograiM. Agitation 
is continued iflitil the oil and l>nne are intimately mixed, 
wliereupon caustic soda Jye (‘22’ Tw.) at 27'’ C. is run in, 
with continued stirring. I’he oil, after treatment*in^tl!is 
manner and tliorough washing, can be sepaVated from the 
mechanically suspended water hy heating up to 70 ('. 

^Provided the jirocess has been profierly performed no 
saponification of the oil takes place, neither is any mucilage 



formed. finally the oil may he cliiritied in the usutfl 
manner and is then fit for sale as “ olive oil ’ . If intended 
for market as yellow oil it is still bleached by the ordinary 
process. 

I'ms n/ rotliin-si'fd mV. —Medicinal: rarely for the same 
jnirposes as olive oil. 

Alimontary juirjioses: as an ediWe oil, by itself, lor 
adulterating olive oil, or for the preparation of lard sub¬ 
stitutes. 
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Technical purposes': as a lubricating oil; for making 
soap and candles ; for painting, burning, etc. ^ 

Sesame Oil (Gingelly ob Jikjilli Oud, Bknne Oil, 
Til ou Teel Oil. 

(Sesambl; buile de sesame.) 

Rmr material. —The seeds of Sesanium. iiidicuvi L. and 
Sesamum orientale L. Commercial sesame is the seed of 
both these plants, the latter differing from the former only in 
the coarser dentation of the leaves and the brownish-violet 
to black coloration of the seeds, being regarded merely as 
a variety. 

The plant is considered to be a native of Soutbern and 
Eastern Asia. In India, for t'.xample. and the hill districts of 
Java, where Sesaniuiii ituhrnm also grows wild, tins herba¬ 
ceous plant has been cultivated from time immemorial. At 
present both varieties of sesame an' grown in most tropical 
and w'arm countries on account of the high percentage of oil 
in the seed; for instance, in India, Asia INIinor, Greece 
(Livadia, Bo.'otia, Messina), Egypt, Algiers, Zanzibar, Natal, 
the French West African Colonies, Brazil, West Indies, and 
latter'y in the Routhern Rtatesof North America. 

The low price of the raw material and the abundance of 
oil in the seed cause sesame to be now ranked as one of the 
most important materials for the production of oil. It is 
chiefly pressed in I’rance, but during the last two decades 
the trade in Germany and Austria has increased enormously. 

The, fruit of biexamum indimm is a rounded (quadrangular 
capsnle about | of an inch long and 1 of an inch thick, ter¬ 
minating in a short point, the si^eds bckig contained therein 
in large number and easily liberated when ripe. The seeds 
themselves are yellow to brownish (Semmum indicum) or 
brownish-violet to blackish [Sesamum orientale) in colour, of 
oval form in the principal periphery, and very much flattened 
laterally. The average length is I of an inch, width ^ of 
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an inch, and thickness -^Vr of an inch,‘and •the ifcight about 
4 milligraniiiiest From the germ, which ig situated at the 

pointed end and is indicated by a light-coloured protuber- 

• • 

ancts there extend towards the broad end four fine dark 
ridges, tliose on the flattened sides of the seed being more 
sliarply defined. The thin outer integument encloses an 
oily kernel whereon the cotyledong and radicle are readily 
discernible. 'J’h(? integument consists of prismatic cells 
0050 to 0070 mm. long and t)O20 nun. thick, arranged 
perpendicularly to the surfata;. Fitting-ctosely to this is 
the e.xternal skin of the seed, a thin flaccid epidermis of 
indefinite structure. The inner skin immediately surround¬ 
ing the embryo is forinoii of three layers of stout celk, 
and attains a mean thickness of O'lOO mm. Crystalline 
aggivgations, probably consisting of potassium o.xalate, occur 
in the cells of the <'uter shell. The colouring matti'r of the 
dark-si eded \ai iety is contained in the ceil mimihrane of the 
slmli. The cotyledons are covered with an e[(ithelium of 
enhieal cells, and cirntain ihi-e vascular hundles eiuhedded 
in delir.ate ])arench\ mil. In the latter tissue occur oil and 
■cloudy masses of albuminoid suhstances, and Wiesiier found 
all the jiarenchyma cells of ihc cotyledons to be packed lull 
of spherical granules of aleiiron, 0'()()5 'o OK) mm. in dia¬ 
meter. h’li'ickiger found in sesame 4'5 per cent, of water, 0 
to .s ]ier cent, of mineral matter, 8 per cent, ol gum, and 
*22 per cent, of alluiminoids, the oil amounting to ofi'd.h pet 
cent. Ilis carefully conducted chemical investigations dis- 
proveil the hypothesis, frequently jmt forward, that se.same 
yields 70 to 90 per cent, of oil. Shinn proved that 4.* per 
cent, of oil can lie obtained from the seed by pressure, a veiy 
good yield, hilt which by careful manipulation can he increased 
to 50 per cent. 

Pi(panifi<in .—By crushing and pressing or extracting 
Ih e seeds. 
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Pntpcrfi.s .—The oil is yellow, odourless, and aoreealily 
flavoured. It does not easily become rancid, dries very 
slightly, and contains a small ])roj..ortion of a resinous body, 
extractable by repeated agitation with glacial acetic acid. 

The constants of sesame oil are as follows :— 


SpecilU* gravity at 15^ C.0*928 to 0‘920 

Hefrai'livc index at 15“’.1*474^ to 1*4702 

Solidifying-point . . . . . - 4' to - 0 

Saponification value.ISS to 198 

Iodine value.108 to 115 


The insoluiile fatty acids had the following characters:— 


Solidif\i’ g-point . 
Melting point 
Neutralisation value 
Iodine value . 

Refractive index atW* C. 


ls-5' to 2 ()‘ 
28 to :t2'’ 
liM) to 201-I't 
]OS*<) to 112 
11401 


A characteristic reaction for sesame oil is that of llaiubiin 
in which sugar and hydrochloric acid are used. On shaking 
with the oil a red colour is produced even when oni\ a small 
quantity of the oil is present. For further particulars see 
the chapter on testing oils. 

Sulphuric acid of 1'7’2 specific gravity colours the oil at first 
brown, turning to green when stirred. mixture of f(|iial 
parts of concentrated snl]ihuric acid, nitric aind, and water 
causes a Idne-green coloration. Acconlioe to Fliickiger this 
reaction ts rendered more decided by [loiiring fi\e drops of 
oil upon live drops of the acid mi\tur<' and iticreasine the 
surface of contact by inclinine the test tube, so that a green 
intermediate zone is formed. Fy the immediate addition 
of five drops of carbon bisulphide, and shaking the mixture, 
a fine green layer is formed at the surface^ the colour tluni being 
more persistent than is otlierwise the case. 'I'lie iodine 
number of sesame oil classifies it along with ground-nut oil 
and cotton-seed oil, but it differs from the latter by the low 
meltmg-iioint of the fatty acids, by its behaviour under the 
Livache test, by the colour reaction with nitrous acid, etc 
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It limy 1)0 distiii"uislu'fl from grouiitl-nut; oil, .■with which 
it iri fie(jiioiitly %(lulti‘nitet], hy tlie* colour reactions ami its 
much liii>lior siiocific "cavity. l''or detoctiii" "round-nut oil 
in sesame oil the same iirocodure is adopted as in the‘case df 
olive oil, hy isolatiii" the arachiilic acid. 

r.sv',',' -liledieinal ami cosmetic, 

h'lii’ jilimentary jiurposes. 

'J’eelimcal; same as olive oil, for’whieh it forms the most 
predominant suh.stitute. 

K\i'oK Si no (iin. 

Jlnile lie Inqioek ; liuile de ea|io(|uier : Ka^ioko!. 

T\a|iok oil IS jiroduced from the seeds of lirinih niJrim 
<1 III {lliiiiihii.r pni'mnininil ami liumhii.r Cit/a. tile 

fornier "lowill" \ery exteiisuely in the i\Ialay .\r(dii]ii la"o. 
Soutii .Vmei'iea, and \iinous j'aits of Africa. It is known as 
the "silk cotton ti'cc” owinc to the fact that the fruit is 
coveri d with !i silkv tiluoiis niatecial ^I’lie kapok seed yields 
aiioiil I'S pi r ceiil ol a iiish-ycllow oil very closely rc- 
seinl'liii" cotton-seed oil 111 -onie of its jiropertics. 'J’he 
li"ur' ' "iveii lor the aimlvsis of this oil hy dit'U 1-0111 ohservei's 
varv \"i'v widelv , the speeilie "ravilv at l.'i is to 

<)-'.)u:tli; sohdiUin"-pi)nit, : saiionilicalion value, IM to 

‘20o ; iodine value, s.")-J I to I'Jl'.l. and the i'< o i-efractonieter 
niinihi r, .‘i I'd to .‘I'.l-T . 

Kapok oil "ives a similar reaction with nitric acud to that 
of e()tton-seed oil, and it also "ives the same reaction with 

1-Ial]ihell's reaoetlt. 

f.w.s'.- Tjocallv lor alimentary pur[ioKes, also to son:y'e.\- 
ti'iit ill l-'.itrope (or sottp-niakiii," ir place of cotton-seed oil, 

■M.Myi'i ilsnivN (tou.Nt Oil. 

(Maisril; hiiile de Mat's.t 

I-iiiir matiriiil. —The seed of Zin maiit, an American 
"rain, also coiniilctcly acclimatised in .Africa, India, and 
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Other tropic,al countries. There are numerous varieties, 
yielding yellow, white, orownish-red, vitreous translucent 
seeds, which are round or flattened in shape and arranged 
tightly in rows around a central cone (cob). Their constitu¬ 
tion is as follows :— 

Yfllmv Miti/o. Muizt*. 



t'CT Ofllt 

Pvr ('ful 

Orj^anic matter .... 


R0'7(l 

Containing «5taroh . 


( 

,, albuminoids. 


10*71 

Ash. 

1-82 

10-1 

Water . . 

9-60 

lO'CiO 

Fatty cil ^. 

ij-25 

7-00 


109*0(i 

100*00 


I'reparatio )}.—Maize oil is not obtained direct by jirc'.-.in.L:, 
hut as a hye-product, its presence in the grain hindeniig the 
technical employment of the latter for bread-making ajul m 
the [(^mentation of the mash. The oil constitutes, m ihe 
comparatively large germ, al'out 4 to 1(1 per cent. ol the 
weight of the grain, and is the cause of the peculiar solidity 
of the bread made from pure maize ; its presence also renders 
the use of polenta as a food-stud' possible without any 
further additii.m of fat, and is likewise the cause of the- oily 
layer floating on the “ goods " in the mash-tun. The germ 
contains nearly the whole of the oil in the seed, and in order 
to make the grain stiitahle for mashing—it being well ada]ited 
fur distillery purposes on account of its high content of starch 
—it is malted and crushed, and the germ removed by sdtiiig 
or riddling. Owing to the specific lightness of the germ tlie 
sepaiation is complete, and T.a per cent, of crushed maize, 
entirely tree from oil, is thus obtained, whicli is mmdi better 
suited fur bread-making than the whole meal. The germs 
are pressed in the iiw-ial manner and yield 40 per cent, of 
pure oil, the residual cake forming a valuable cattle food. 

Maize oil cake contains:— 
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Per wnt. 

’ 4 % 

, 78-«5 

18'54 

6-25 

'0-55 
!_ __ 

100-00 

The entire seed yielded only 11 per cent, when extracted 
with ether, but the carefully cleaned "erms gave 22 per cent, 
of oil. 

Pro/x rf/rx—Maize oil is pale to golden-yellow in colour ; 
possesses a characteristic agreeable taste and smell; is fairly 
thick, and has a specific gravity at 15“ C. of 0’9215 to 0'9222; 
refractive index, at 15'5 ,T I7()S : saponification value, 1<S9'7 to 
19-2-(j ; iodine value, 121 tolliO'S!. It consists of olein, stearin, 
and palniitin, c-ontaiiis a little volatile oil, and sets at - 10 “ C. 
to a solid white mass. The )>ercentage of free fatty acids 
is 0 -Kls, and the total amount of fatty acids, 9(i'H7 per cent., 
associated with iinsaponifiaMe nuioilaginous and albuminoid 
matter, together equal to To piu- cent. 

The olein content varies lierween that of olive and cotton¬ 
seed oils. The oil re.sembles freshly ground grain in flavour. 
If spn-ad out in a vt-ry thin layer on paper and e.x]ioso(i to 
the air, no skin is noticeable at the end of three weeks. 

Nitric acid colours maize oil only slightly reddish- 5 'ellow, 
the fuming acid producing a dark lirown eoloraimn after a 
time ; the oil is thereby caused to set to a yellow soft mas^i 
in twentv-four to Ihirty-five hours. Sulphuric acid causes a 
highly characteristic dark green coloration, lasting for a few 
minutes. The colour change effected by mixed sulphuri» and 
nitric acids is merely a reddish-> .‘How tinge. Caustic soda 
and potash ijiiickly produce a white soap, w’hilst ammonia 
gives a fluid, creamy emulsion. The primary a-ctioii of zinc 
chloride is to change the, colour to dark yellow, which passes 
into yellowish-green on standing. 


Organic matter . . . 

ContfiinjQg albumin^idfi 
Ash ..... 
Water .... 
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When mixed with sulphuric acid (thermal test), the tem¬ 
perature ot the oil rises 7U to StV (). ; 

I-iiU'cn-Ni’T On., on Heecii On.. 

(Buchcnkernhl, Buchelkerndl, ]>uc'hen("il ; huile de taiiie.) 

Hiiir niati'rial. —Beech nuts, or heceh mast, the si'eds of 
the red het'ch, FiX/iix ni/Irafica. The.se seeds contain eon- 
sideralile ijuantitios of a fatty oil, i^quai to about -hi ])er cent, 
on the kernels, most of which can he obtained either iiy ])i'ess- 
in ;4 or by extrao‘inn with carbon bisulphide. Beeeli nuts 
are readily qbtainabli' in lar^e (|Uanlities, owin;,' to the ex¬ 
tension of the beech plantations in i'’,uro])e, not\sitbsta.ndui,L; 
tli-it the tree^ do not yield nuts annually, but only after a 
lapse of four or five year.^. The fruit is in the furni of sinele 
nuts, from wbieb the shells are e.isilv separated aiidwbudi 
are then treated lor the extriielion of ibeir oil. In shape tni- 
fruit is like a trianyiilar p\ramid with rounded base, tlie edpes 
beiiie wineed towards the aj'ex. 'J’he point of atiaehinent 
at the liaso of the nut w very proiiiim-nt. on account ol its 
sbarjilv triaipeular form ami dark colour. In leiiylb tlu fruit 
varies from to ,'1, ol an inch, tlm erealist breadth i- about 
I of an iiK'li, aaiid the ])ointed extnunily i.s idose'y covered 
with brown woolly hair. The outside of the shell is jiak’ 
brown in colour, very ydossy, and with lairly smooth edees: 
the interior, wliicli is dull brown in colour and without liistre, 
Itearine a number of louj^iludinal stripes. Two decided 
layers are distinguishable in the tissue i .h inch in diameter) 
of the shell, tlu! external one eoiisistme; of fairly transparent 
tfiick-walled cells O’O’d'i millimetn' in diameter, the inner 
one beine composed of brown ojmijue cells llatleiied and ar¬ 
ranged tangentially. 'I’lie epidermis of the seed is brownish- 
black, covered with nivnierons loii},' unieellular hairs of differ¬ 
ent diameters, many of Ibem beino spiral, and consists of flat 
polygonal cells, about O'O-lo mm. in diameter, brown in colour 
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and opaque. When the seed is dry the epidermis is easily 
detached. 

Method of ‘preparationf—UhLa nuts are opened, the shells 
discarded, and the kernels pressed or submitted to extraction. 

ProjicrticK. —Cold-pressed beech oil from shelled kernels 
is an almost colourless, semi-drying; oil with a^'reeablo odour 
and taste, and may be usi;d alone as an edible oil. The hot- 
pressed or extracted oil has an acrid taste, and is coloured 
yellow to li]L'ht brown. Its specilicgravity at l.'j’ C. is 0'920 to 
0’922, and setting-point, I?'.')' C.; saponification value, J91T to 
llld b ; iodine value, to 12l)T. It keeps vorv.wcll, in fact 
improving with age, and preserves a good flavour after five 
years' storage ; it should kei p even twenty years and longer. 

According to BctieJikt it gives decided colour reactions 
with several i)f Chateau's reagents, preferably with zinc 
chloride, chloride of tin, and merauric nitrate. When saponi¬ 
fied by soda lye it produces a somewhat fatty soap, which 
becomes yellow or greenish in air. 

rCsr.s.—For alimentary jui, ises : in the fresh state like 
olive oil, and as a substitute for lard. 

Technical: when jiroduced in large quantities, as a lubri¬ 
cant, for atxips, as burning oil, etc, 

lUrt; Oil (Colz.-v on Coi.es Sei-;i Dil). 

(Kohlsaatill, Folzaiil, Kapsdl, Kepsiil, Uiibdl, Fiibsenol ; 
hiiile de Colza, huile do Navette, huile de rabette.) 

Bau' material —The seeds of Branhica napiis L. ; Bras- 
siea campoitris D.C. ; Brasxica rapa L. 

The rape, plant, Braesica napiie L., and a few allied plants 
yield seeds which have long been utilised for 'he production 
of oil, at present forming one of the most important raw 
materials for this branch of industry in Europe. The varieties 
of Brasnica are cultivated as oil plants in almost every Fluro- 

pean country, with the exception of Greece, In France 

(•) 
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Brassica catvpestr.is is ‘grown to a very considerable extent. 
The English oil crushers‘derive large supplies of rape seed 
from the East Indies, particularlyf from Calcutta, Madras, 
Bbmhat’, Cuzerat, and Ferozepore. It is not at present 
known from v!hat plant the Indian rape originated. The 
seeds of Brasfiim aiipear to the naked eye as small round 
grains, with a dark, almost smooth, iutegumonl, in wbich 
are visible a pale ebalaza and citron-yellow germ, with two 
well-defined cotyledons and a radicle about inch in length. 
It is not very easy to distinguish between the seeds of these 
three plants ^by mere superficial examination. The seeds of 
Brassiat nnpns are, it is true, mostly blue-htaek, those of 
Brassica caiiipcsfris red-brown, and those of lirassim rapa a 
dull brown, whilst the seeds of Bnisstra caDi/h'stri.s are laiger 
thatt the other two, which are usually onh about inch in 
diameter. .V more detailed §xaniinatioii, however, will show 
that, in consequence of the many variations oi'curnng, the 
above indications cannot be altogether relied on, 

J, Schriider endeavoured to detiTinine the characteristic 
points of difference betw'een the commercial varieties of 
Brassica seeds, and succeeded in differentiating the si-cds of 
Brassica nlcrapca from the others luoiqihologieally but failed 
to find any guide for distinguishing between the remain¬ 
ing three kinds, either macro- or microscopically. Wiesner 
agrees with Schroder, having also been unable to find any 
Qharacteristic points of difference between colza, rape, and 
rubsen seed. One observation of Schroder's is, however, 
noteworthy, r/.:,, that the seeds of these latter differ in ali- 
solute weight to such an extent as to afford a probable means 
of differentiation. For example ;— 

1000 seeds of Brassica nainis (hyemalis) weigh 4'538 to 
4'78G grammes ; average, 4'G(i7 grammes. 

1000 seeds of Brassica campestris weigh 1'8G9 to 1'917 
grammes; average, 1'901 grammes. 
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1000 seeds of Brassica rapa (bieaftis) weigh 2'055 to 2‘241 
grammes ; avefage, 2'142 grammes. 

Whetlier this characteristic will afford the desired infor¬ 
mation will have to he ascertained by an extensive series*of 
weighings of as many kinds of rape, colza, and rubsen seed 
as possible, Schhider's hypothesis being based on the ex¬ 
amination of only one sample of each. 

The integument of the seed of those three kinds can be 
made to exhibit its structure very clearly by mounting in oil. 
The e.xterior layer of tissue consists of poi^'gonal flattened 
tx'lls, aveniging 0 01.32 mm. in leiigtb. Adjoitijng the germ 
is a layer of cells formed of radially grouped j'ellow elements, 
averaging 0'()4() mm. in longest diameter, and containijig 
granular matter. ’I’lie eotyb'dons are covered with an epi¬ 
thelium of delicate flatteiKul cells adjoining the fundamental 
))arcnchymatous tissiug the (jiitur layer of which is comjtosed 
of small cells of ()-02] jum. average width and O'OTO mm. 
average length and arranged radially, the inner substance 
consisting of round thick cells about O'Oo mm. in diameter. 
'I'he cells of the parimchyma are all tilled with globular 
aleuron granuh'S -if varying diamelor up to O-OKiS mm. The 
substanevof the lobes is traversed by well-defined, branched 
collections of vascular bundles composed of camhial cells. 

Rape and rubsen seed yield 30 to 35 pet cent, of oil, colza 
up to 40 or 15 jier cent. 

Prt'parniion .—Breaking down and crushing the seeds, 
followed by pressing or extraction. 

Bropcrtien .—Rape oil is generally brownish-yellow to 
brown-yellow, almost inodorous when fresh, and with a'mild 
flavour, so that when cold pressed it is used for alimentary 
purposes in many district,s. When old and rancid, it has a 
particularly disagreeable taste and smell. The crude oil 
from the press contains mucilaginous and albuminoid sub¬ 
stances which have to be removed by a process of refining. 
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The refined cfll is yellowish and of unpleasant flavour and 
smell. . " 


The constants of rape-seed 

Epecifio gravity at 15° C. . 
Refractive index at 15° 
Solidifying-point 

Saponification value . 

Iodine value .... 


Oil aTe as follows :— 

. . 0-9142 to 0-9147 

. 1-4720 to 1-4757 

. - 10" to + 10° 

(winter and summer varietie.s) 
. 167-7 to 178-7 
. 93-5 to 105-6 


The fatty acids had the following characters :— 


Specific gravity at 99 (water at 15-5° = 1) . 0’R4H8 

Solidifyingi point.16® to 18*’ 

Melting-point ....... 36® to 22® 

Mean molecular weight.:107 to 314 

‘ Iodine value.99*8 to 105*0 

Refractive index at 00® C. .... 1*4491 * 


According to Jiingst, 100 parts of alcohol dissolve 0-;)34 
parts of rape oil. The unsaponifiable matter amounts to 1 
per cent., and the low saponification value is due to the con¬ 
tent of hrassic acid. The globular masses of fat deposited by 
rape oil at the ordinary temperature was found by Halenke 
and Mosslinger to have a melting-point of 38’ C. and a 
saponification value of 161-70, the fatty acids isolated there¬ 
from melting at 34° C. and exhibiting a saponification value 
of 1C0'05. The deposits therefore consist of the nearly pure 
glyceride of hrassic acid. Rape oil consists of the glycerides 
of stearic, hrassic (erucic), and an oleic acid, which, according 
t6 Websky and Darby, differs from ordinary oleic acid by not 
yielding sebacic acid on distillation. 

Thalmann reports as follows on the various rape oils, his 
remarks referring, however, only to refined oil. 

Colza oil. This oil, of which the seeds yield 30 per cent., 
is, in the fresh state, of a brownish-yellow colour, almost 
completely tasteless ahd inodorous, but quickly manifests, 
after a short exposure to air, a very disagreeable after-taste, 
due to incipient rancidity. The specific gravity at 15° C. is 
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0'9180, and tlie oil is one of the niost viscojs of the vege- 
table oils. It/oinains liquid down to nearly - 4° C., but at 
that temperature begins^ to deposit white'granules, and sets 
at - 7‘5“ C. to a yellow buttery mass. 

Winter rulison oil The seeds yield about 33 per cent, of 
oil of a specific gravity of 0'9128 at 15’ C. and less viscous 
than the colza oil. As regards setting at low temperatures it 
is about equal to the latter, but » inferior to it for lighting 
purposes. 

Summer rape oil has a specific gravity of 0’9139 at 15'’ C. 
and sets at a inucli lower temperatura than the other rape 
oils, the deposition of granules commencing a1 - 8^ C, and 
solidification ensuing at - 10' Cb In colour this oil is rather 
darker than the others. 

Winter rape oil is brownish-yellow, passing into green. 
Specific gravity at 15' C. 0'9] 57 and 0'9184 at 10° C. Stearin , 
is deposited below - 1’ C. and the oil sets at - 2° to - 3° C. to 
a whitish-yellow mass. The refined oil is pale pure yellow 
in colour, with a specific gravity of 0'9132. According to 
popular opinion rape oil i- “fatter” than turnip oil, but 
this e,\prossion refers only to the consistency. 

Cabbage oil, from Japan, has a dark brown colopi; and 
unpleasant smell. The specific gravity is Oilll; setting- 
point, - 2° C. 

“ Kiill ” oil is a variety of rape oil niodaced in Austria, 
olive-brown in colour, with a specific gravity of 0’9248, and 
saponification value, 18B. This oil contains sulphur and is 
used for adulterating rape oil. 

The rape oils from Eastern Asia are of less importance, 
exhibiting scarcely tiny adv.antages over the European article. 
A pale variety, prepared from Brassica cawpestris, is employed 
as an edible oil asw’ell as for burning; for moistening tobacco 
leaves in order to prevent their breaking in consequence of 
too rapid drying, and also for the manufacture of Indian 
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ink. A darker coloured oil is prepared, in China particularly, 
from Brassica sinensis, and used for the sama purposes. 

Sometimes rape oil is falsified by means of mineral oils 
and resin oil. Occasionally, also, more through oversight on 
the part of the oil crusher than hy design, linseed oil occurs 
therein. 

The purity of the cruciferous oils (rape oil,' radish oil) 
may best be decided by the aid of the saponification value., 
care being taken to ascertain that no mineral oil or resin oil 
is present. Kajie oil may he detected in other oils by the 
sulphur test. 

Additions of linseed oil, hemp oil, and Jioppy oil are 
betrayed in rape oil hy the increased iodine nunihei-. This 
factor varies for pure rape between U7 and 10.^ jhliihl), the 
figures for refined oil being generally two or three units 
below that for crude oil. 

Uses. —Kape oil is used technically as a lubricant and 
illuminating oil, as an adulterant of higher [iriccd lubricating 
oils, and in soap-making, etc. 

MrSTAKD (SkKT)) 0]J„ 

, . (Senfbl, fettes Senfiil: huile de moutarde.) 

c ‘ ' 

Bale material.—Mustard seed ('mustard grains) from 
Sina%yis nigra L. and Siiuqiis alha 

Sinapis nigra is a cruciferous plant, found all over- 
Europe, also in Asia Minor, and cultivated in many 
European countries. North America, and India. The seeds 
are met with in association with those of Sinapis alha, the 
latter plant being indigenous to the warmer portions of 
Europe. Sinapis juncea Mayer (Zarefjta mustard) grows 
wild in Southern Asia and North-Eastern Africa, and is 
cultivated in South-eapt Kussia. 

Black mustard is readily distinguishable from the other 
two varieties by its external appearance. The seeds are 
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spherical or ellipsoid, of fairly regulijr dimebsions, their dia¬ 
meter being aJjout j’- of an inctf and the average weight 1 
milligramme. Their colour is dark brown*of various shades, 
and, if examined by the aid of a lens, the surface •is found 
to be covered with warty excrescences, with here and*there 
exfoliations of the external tissue. White mustard seed is 
much larger, spherical, about to inch in diameter and 
weighing on an average 5 milligranfrnes. The colour is yellow, 
and the surface, when highly magnified, exhibits somewhat 
the same conformation as the black secds^. The exfoliations 
are also perceptible but 7iot so decided. 

I’hc seeds of Siiuipis jioicra resemble those of black 
mustard, but average J,-, to of an inch in diameter and 2T 
milligranynes in weigbi. 

Mustard seed consists entirely of an integumental cover 
and a germ exhibiting a well-detined radicle. The skin is 
composed of four layers of cells, the otiter being distinguished 
by the size of the elements and the distcnsive capacity of the 
cell wails, and the second layer by the. stfmtness of the walls. 
Tlu' outer skin is colourass, but the ceils of the second and 
third layers contain ])igmentary matter in their interior. 
The emjuyo is composed of delicate polyhedral ceJU con¬ 
taining fat globules and aggregations of albuminoid matter 
(aleuron) apparently impregnated wit’' fatty oil. 

An I'luulsion prepareil from whitt; mustard seed tastes 
bitter, but is inodorous, and yields no perceptible volatile^ oil 
when distilled. On the other hand, the emulsion from the 
seeds of Sinn/iis ni(jr(i or SitKipix junrra has an intensely 
bitter flavour, a circumstance sulVicient in itself to in4icate a 
ditt'ereuce in the chemical composition of white, as compared 
with black and Zarepta mustard. 

White jnustard contains the alkijloid sinapiu, Ci,;Ho.iNOj, 
discovered by Henry and Garot and more exhaustively 
examined by Babo and Hirschbrunn. This body, which 
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is soluble in water and spirits of wine, but insoluble in 
ether, turpentine,'and carbon bisulphide, is prystalline, and 
produces, like pctassium rhodanate, a red coloration with 
ferric salts. There are also present, in addition to some 
30 pur cent, of oil, a large proportion of an enzyme known 
as myrosin, a little gum, and the usual plant constituents. 

The chief substances present ni black and Zarc])ta mus¬ 
tard are myronate of potash, more than 30 per cent, of fatty- 
oil, gum, and traces or small quantities of myrosin. By the 
action of this body on myronate of potash, the latter is split 
up into grape sugar, potassium bisulphate, and oil of mustard 
(allyl isothioc.yanato). The amount of myrosin in both kinds 
of mustard is frequently so minute that only traces of mustard 
oil-are found or can be formed therein. The richness of white 
mustard in myrosin indicates the advisability of mixing the 
white and black varieties together if strong mustard is de¬ 
sired. 

Preparation, of the fattij (u7.—Shelling, grinding, and 
pressing the seeds. 

In England the ground .shelled seed is pressed, and yields 
a good burning oil; a little oil may also be obtained by 
pressing the shells. In Zarepta the ground meal is also 
pressed to extlact the fatty oil, and in India the mustard 
plant is chiefly cultivated for the production of oil. Formerly 
the English mustard makers obtained large quantities of 
■seed from the East Indies, but at present home-grown seed 
piledominatcs, the white mustard from Cambridge and the 
black from Yorkshire being the best. 

Prope.rtieg.~0'\\ of white mustard is golden-yellow with 
a pungent odour, that from black mustard being brownish- 
yellow with mild flavour and smelling of the mustard (accord¬ 
ing to Benedikt). According to Wiesner the fatty oil of 
mustard is tasteless ami inodorous, and contains the follow¬ 
ing fatty acids : stearolic, arachidic, and erucic acids. Darby 
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states that the fatty oil of mustard see^ contaiut. an acid allied 
to ordinary olei« acid but differing*therefrom. 

Constants—Black muiitard oil:— 

• 

Specific gravity at 15® C. 

. 0-9J 2 to 6-9155 

Jiefractivo indev at 15*5® 

. I-4072 • 

Solidifyitig-j.M)int. 

. -].5''to-16“ 

SapoQificaiion value .... 

. 17:4 to 175-8 

Iodine value ..... 

. 98-84 to 122-3 

White mustard oil:—• • * 


Specific gravity at 15^ C. 

. 0-912,5 to 0-9160 

Solidifyiug-point. 

. . 15° to - 16° 

llefraclne ludex at 15‘5’ 

. • . 1-47.50 

Sa]K)nification value .... 

. 170%i to 177-8 

lodmc value. 

. 92h to 103 

t/.sv.'.s'.—Alimentary purposes: same 

as olive and other f.it 

oils. 

« 

Technical : as burning oil. 


CllOTON t)lL. 


(C'rotoniil: huile de croton, buile de Tilly.) 


Raw mah'rial. —The seeds of Croton Tiglium L., indi¬ 
genous m Bengal, and ol C-.iton Parana^ Haniilt., from Java. 
The .seeds are about a quarter of an inch in length, to ./,y 
of an inch wide, resembling ricinus seeds in shape^ J>ufc 
sloping on both sides, particularly on the back, and therefore 
almost quadrilateral. The colour i.- a dirty greyish-brown 
with dark patches, soraotimes even black, dull on the outside 
and without gloss, as though covered with dust. The britllf 
external shell is lined with a white interior layer, and contains 
a white solid kernel very rich in oil, which is encompassed 
by the two albumen lobes of the foliaceous embryo. .The 
flavour is at first mild and oily, quickly becoming sharp and 
hot. The constituents of the seed are fatty oil, crotonarin, 
very pungent resin, pungent volatile oii, etc. 

Preparation of the oil .—East Indian oil is prepared in 
Ceylon, Madras, Bombay, and latfbrly in Buitenzorg (.Java), 
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by pressing the seed, preferably after a preliminary process 
of moderate roasting. In England the le-tter operation is 
omitted, the resulting oil lieing therefore paler. Simple cold 
pressing is also resorted to in this country, whereas in India 
the seed cake from the cold pressing is heated on a sand-bath 
to 120‘’ to 140^ F. and pressed over again. The seed contains 
50 to 55 per cent, of oil. 

1‘ropniirn .— 


Specific gravity at 15'’ C. 
■Refractive index at 
Saponification value 
Iodine value .... 
Setting point 

The oil is amber or orange-y 


■How to br( 


O-'MST 
1-4781 
19S-!) to SIS 
lOi-7 to 109-1 


wn, very thick, of 


unpleasant flavour, burning the tongue, and fornis an effec¬ 
tive purgative. It is solubh' in 36 parts of absolute alcohol. 

The composition of croton oil is essentially different to 
that of all other oils. In the first place it contains no olein, 
but stearin, palmitin, myrislin, and laurin, as well as the 
glycerides of tenanthylic acid, caproic aeul, valeric acid, 
butyric acid, tiglic acid, etc. The volatile fatty acids obtained 
by the Reichert Meissl process neutralise about 13 c.c. 
KHO. Croton oil yields no elaidin. With concentrated 
sulphuric acid the oil forms at first a colourless mi.xture, 
which (piickly becomes darker than the original oil. This 
affords a means of detecting the presence of extraneous ad¬ 
mixtures, the mixture in such case cptickly becoming dark, 
turbid, and opaque. 

Usen. —Medicinal. 


CniiCAS, OK PURGIKG-Ni'T OlL. 

(Curcasol, Purgirnusscil; huile de Pignon de ITnde.) 

Raw material .—Purging nuts, ground nuts, vomit nuts, 
the fruit of Curcan putgans (Jatropha curcas). Flavour, 
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almoml, subsequently becoming irritating anci giving rise to 
vomiting. Theijcods contain 30 to»4() per cent, of oil and 17 
per cent, of albnniinous ip^tter, together with sugar, starcli, 
and cellular tissue. 

Mcthvd of 2 >r<’paralion .—(Grinding and pressing the hulled 
seeds. 

Proportion. —'I’lieuil is pale yellow, somewhat lighter than 
linseed oil, and inodorous ; it tast^ mild at first, but sub¬ 
sequently irritating, and is strongly purgative, 10 to 1‘2 drops 
producing the same, effect as 30 grams of jicinus oil. It is 
thinner than the latter, has a specific gravity of O'Ol-l to 0'921 
at irf C., thickens at O' ('., becomes of a buttery’consisteiicy 
at - (' , and sets at - 12 C. 

JU'fra'tWt* index -5' C. . . . . . 1‘408 to 1'487 

Saponilioatn»n \alue.lO.'i 

Iodine value ........ to 104*9 

It may readily be distinguished from ricinus oil as it 
is much less soluble in alcohol. It contains ricinolcic acid 
and yields caprvl alcohol on distillation with caustic potash ; 
it also contains stearic, jialniitic, and myristic acids. The 
isocetic acid found by Bonis in this oil is a mi.xture of 70 parts 
of palmitic; acid with 30 parts of myristic acid.^ . . 

I'sm. —IMedicinal; as a purgative and remedy for cuta¬ 
neous enqitions. 

Technical: as a burning oil, for soap-m.iking, and as a 
lubricant. Although not a proper drying oil ;t undergoes 
change on heating, and is ustul as a paint when hoiled with 
ferric o.xide. 


..Uadish-Seki) Oil. 

(Bettigol, Chinesisches Eettigcil ; huile de raidforts.) 

Jiaw matorkil .—The seeds of Bajihaniis mtiviin, pale 
reddish-brown in colour, spheroid in shape, small, to ^ 
inch in diameter, and weighing seven to eight milligrammes. 
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■with a verj' mild, \>itter-8weet, oil_y taste, without smell. 
They contain 45 to 50 cent, of oil. 

Preparation. —Pressing or extracting the crushed seeds. 
P'-ojH'rties. —Eadish oil is greeuish-yellow in colour, of 
very mild flawur, almost inodorous, with a specific gravity of 
0'9175 at 15° C.; it thickens at 10° C. and solidifies at - 1.7'5° C. 

Refractive index at ^5'^ C.1‘471 to 1*4722 

Saponification value.17H*8 to 1H1*(> 

Iodine value.i)2'85 to 112'4 

Its constituents are stearic, bra.ssic, and oleic acids, and when 
treated with caustic soda or potash it forms a yellowish soap. 
Nitric acid'fcontaining a little nitrous acid) of specific gravity 
1"20 gives no colour reaction, hut fuming nitric acid causes 
a red coloration with green zone. Sulphuric acid of specific 
gravity 172 forms a brown coloration, jtersisting for a fairly 
long time. Zinc chloride produces no effect at tirst, but sub¬ 
sequently gives rise to a faint greenish-grey tint. 

U.iee. —Alimentary when fresh. 

Technical: as a burning oil. It burns away quickly with 
a smoky flame. The Chinese, make lamp-black for “ Indian 
ink ” from this oil. 

WiLii-EADisH Oil (Hedge-Must.akd Oil). 
(Hederichol, Ackerrettigol ; huile de ravenelle.) 

Haw material .—The seeds of liaphannH raphani.itrum. 
The plant thrives so well in sandy soil that crops infested 
with it often present the appearance of an oil-seed field in full 
bloom. In 1880 a great deal of this oil was sold in Hungary 
as rape oil. The seeds are small, resembling those of 
Brasdea rapa, and contain 80 to 40 per cent, of oil. 
Method of preparation. —Identical with that of rape oil. 
Proj)erties .—The.oil is of a dark, olive-green colour with 
a specific gravity of 0’9175 to O’OIHG at 15° C., thickening 
M 2° C. and setting at - 8° C. 
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Kofracbive index at 20° C. 3*4V2;2 

Saponification ^lue 174 to 170 

Iodine value.* 1C5 

• 

Tlie flavour is mild, but tho after-taste irritating and the 
odour peculiar, recalling that of turnips. Valenta gives the 
following reaction as characteristic of this on: “About 5 
grams of the oil under examination are partially saponified 
with caustic potash and alcohol, assisted by warmth, the soap 
being thereupon separated by filtration from the unsaponi¬ 
fied, golden-yellow, almost inodorous, and tasteless oil. 
When wild-radish oil is present in large amount the concen¬ 
trated filtrate will become decidedly green on It'e addition 
of sufficient hydrochloric acid to produce a strongly acid 
reaction.” 

UseK .—For technical purposes ; same as rape oil. 

Biuzh.-Nut Oil. 

(raranussol, Jurianussol, Juriaiil; huile de noix de Bresil,. 
huile de Castinh('iro.) 

Haw nuiterial .—The nuts of Bertholletia c.TC(lsa, obtained 
from Brazil. 

Prepar(/fion.— The nuts damaged during the process’of 
ripening are crushed, ground, and pressed. 

Properties .—The oil is pale yellow i. colour, without 
taste or smell, has a specific gravity of O-fllS.", at lf-° C., becomes 
cloudy at ‘2° C.. and sets at - 2-5° to 4° C. to a semi-solid white 
mass. 

Kofractivf* index at 25° C, ..... 1*4643 

Saponification value.193'4 to 202 

Iodine value . . ..^18*3 to 106*22 

It very easily becomes rancid, consists of stearin, pal- 
mitin, and olein, dissolves readily in boiling alcohol and in 
ether, and is easily saponified. Nitric acid (containing nitrous 
acid) of specific gravity 1'30 does not produce any coloration 
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of the oil, but causes it to set in about half an hour. A 
.mixture in equal parts of nitric and sulphuric? acids and water 
gives a brownish-yellow colour reaction. One drop of con¬ 
centrated sulphuric acid colours twenty drops of the oil red, 
at the outset, turning to hrownish-red, and also thickens the 
oil. Chloride of zme likewise gives a rose-red colour reaction. 

Uses. —Alimentary : in South America the freshly pressed 
oil is used as food. 

Technical: as a burning oil and for soap-makin^. 

Less Impoutant Sevi-I)ryi\g fhLs, 

Pumpkin seed o//.—']’he oil is obtained from the* s(*eds of 
the pnmpkiu {Uueurhita pepo'< in ]iarts of lliissia by roasting 
and pressing the seeds. It is a grc'enish-yeilow oil with a red 
fluorescence. The seeds yield about o.') per cent, of oil and 
the kernels 47 jier cent. The better qualities are U'-ed for 
alimentary purposes and the' crude for burning in lamps. 

Lutfa seed oil. —The seeds of the Loofah iLu ffu (n/i/plian 
are treated in the Last Indies for the extraction of oil which 
is used locally for alimentary purpo.ses. The oil has a ri'd- 
dish-brown colour and a slight odour. 

Zachun oH. —This is obtained from the korncL of a fruit 
{Balanites erfjj/ptica) which is found in India, Africa, and 
other tropical countries. The kernels contain IJ to 4!) per 
• cent, of oil. 



CHAPTEE VI. 

VEOJl'J'AllLE DUYINif; Oils. 

(Eaw Material, I’repaiution, Properties, an<i Uses.) 

IxiNKiin (Kkkim;, ('AMii.ii-Nrx, Li mk.vnii) Oil. 

(Eankuliil, LichtnnKsiil, Lackbauiuiil, Kukiiiol; huilo de 
noix (le liaacoul, liuile de Paufoiil.) 

• 

licin: in-ti’ti'n(il. --Y\u' nuts of Alruritc.i trihiha. Alci^ritrs 
molurruuii, whie.li laiehl lie placed on the market in very 
laree quaniitiOK from Martinique, tiuadeli.mpe, New Cale¬ 
donia, d'abiti, (fuiana, and Eeunion. but whicli do not at 
prese.nt eon^tiliite a reenlar article of commerce. The om- 
idovincnt of this material ii; the oil industry is desirable, not 
only on account of its low j rice, but also by reason of the 
quality of oil it can be maile to yield. 

Accordwic to Wicsnerthe seed.s contain of) to hO per 6^nt. 
of oil. It is stated in a report issued by the J'’rench Ministry 
of Marino, that TOO kilo.s. of nuts yield .in ot aA'eraoe 38 kilos, 
of almonds (kornels), 100 kilos, of the latter producing 6G 
kilos, of oil; 4.a0 kilos, of nuts are therefore required tor th& 
production of 91 kilos, of oil. Prom information obtained in 
Tahiti, it appears that the nuts cost about £G per ton, to 
whicli must he added about £3 5s. for freight. Tlie keftiels 
of the hankul nut are sold at £16 per ton, so that since 100 
kilos, of almonds yield 6G kilos, of oil, the c ist of 100 kilos, of 
the latter would amount to £2 Hs., without counting the cost 
of extraction, a price that offers no advantage when linseed 
stands at a low figure. 


( 95 ) 
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Pri^cri/fs.—Gold-pressed bankul oil is pale yellow, almost 
white, but the hot-pressect oil is brown in ci.lour and has a 
repellent smell, the odour of the white oil being agreeable. 
The oiF dries at about the same rate as linseed oil, and, like 
the latter, may be converted into vamisli by oxidation. It 
also burns extremely well, particularly good results having 
been obtained at several establishments in Paris. 

De Negri has examined candle-nut oil from the seeds of 
A. moluccana ; he obtained by extraction 62 per cent, of oil. 
It dried well, but not as well as Chinese wood oil from the 
allied plant A. cordaia. The following constants were ob¬ 
tained :— 

Oil cxtract(‘ti wtth 



Kther. 

SjHrit. 

Specific gravity at 15'’ C. . 


' 0*9:il 

Solidifying-point 

. - 18“ 

C. ^till fluid 

Melting-point of fatty acids 

. liO" to 

C. — 

Solidifying-point of fatty acids 

. 38“’C. 

• 

Saponification value . 

. 187*4 

184*0 

Iodine value .... 

. 3 39*3 

342*7 

Kefractometer reading 

. — 

75*5 to 70 


More recently samples of Lumbang oil and nuts were ex¬ 
amined in the laboratories of the Imperial Institute, these 
being* sent from the I'hilippines and from Hawaii. 'J’he nuts 
from the former contained 35 per cent, and the latter 31 per 
cent, of oil. The oils had the following composition :— 


Specific gravity at 35*5“ C. 

niiiiippiw Oil. 

. (Ml'i'IS 

Hawaii Oil. 
0-927 

Kefractive index at 20® 

. 1-4772 

1 -4783 

Iodine value {Hanus test) 

. 155-3 

161-0 

Acid value .... 

. 1-02 

0-48 

•Saponilication value . 

. 193-1 

192-6 

Insoluble fatty acids {per cent.) 

. -. 92-5 

92-47 

Unsaponifiablo (per cent.). 

. 0-51 

0-83 


The colour reaetiops obtained by De Negri were scarcely 
characteristic. The constants for wood oil do not differ ap¬ 
preciably from those of candle-nut oil and from those of a 
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candle-nut f)il examined by Ladi, which most probably con¬ 
sisted of a mixture of oils from scueral varieties of Aleurites. 
When exposed to sunlight for twenty-five* days in a sealed 
glass tube the oils remained fluid, whilst expressed wood oil 
solidified under the same conditions. J>c Negri observes?that 
wood oil extracted by solvents does not solidify under the 
action of sunlight, but only the expressed oils, fl’ho poly¬ 
merised substance from the latter oil melts at 32' C., the 
iodine value has fallen from JuO to 154 : when heated for 100 
hours in the dark at 100' C. it does not change, but on cool¬ 
ing nunains liijind. Candle-nut oil extracted by carbon bi¬ 
sulphide under these conditions alway.s reinains’fluid, whilst 
wood nil (‘xtracied by the same solvent solidifies. 

Small (|uantilies of 'he brown oil were boiled with lith¬ 
arge, Illinium, lead acetate, and manganous borate. The lead 
varnishes were all very dark coloured ; thi' oil began to boil 
at 140 C., and was maintained at that temperature during 
the short time reipiired for completion by the small volume 
of oil taken. 'I'he smell of the \arnish greatly resemlded 
that of tlie oil, hut was ’vt’ er more unpleasant. The man¬ 
ganese varnish sustained but very little alteration in colour. 
I•’.xalllined lor <lrying (irojierties, the varnishes differed ,sijme- 
whal. from Itnsi'ed varnishes of the same strength, drying at 
least four hours sooner than the la'*er, and the raw oil also 
dried (juicker than linseed oil. When tu it' d to H25' C., un¬ 
inflammable vapours were evolved, having a strong odour 
somewhat resembling that of poppies, but very evil smelling. 
Afti'r losing about 20 per cent, of volatilised fatty acids, a 
thick, tough mass was left, as in the case of linseed oij, but 
which on account ol the dark colour of the oil was almost 
black. This indicated the presence of a large proportion of 
vegetable remains in suspension. On ^repeating these I'xperi- 
nients with the pale oil, the varnishes prepared w'th lead 
were found to be nearly all darkened, whilst that made with 

7 
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manganous borate wa^ merely oC a pale yellow colour. As 
far as drying properties were concerned, thesiy oils manifested 
the same superiority over linseed qil, drying quicker by a few 
hours.. On the other hand, when the pale bankul oil was 
healed to 325° C., it gave the remarkable result that, after 
losing some 20 per cent, of volatile fatty acids, the residual 
mass was completely colourless and formed a thick water- 
white syrup. 

With respect to their stability as paint when incorporated 
with earthy colours and metallic oxides the whole of the 
bankul-oil varnishes gave the same result as the varnish 
colours. 

Nevertheless, on account of its higher cost than linseed 
oil and the comparative rarity of its occurrence in commerce, 
there is at present no immediate prospect of the extensive 
employment of bankul oil. 

Uses. —Technical: tor the same purposes as linseed oil. 

Wood Oil (Tong Oil). 

(Oelfirnissbaumol Chinesisches TTolziU, Tungiil ; huile de 
hois.) 

Baw material .—Seeds of Elaeocorra {Alrnritrs rordata), 
indigenous to China and .Japan. 

The Chinese wood oil tree is a small barc-looking tri-e, 
but quite ornamental when in bloom, lieing covered with 
small pinkish-white blossoms. It thrives on the very poorest 
of soils and in the most rocky and stony parts but reijuires a 
very hot climate. The fruits are green at first but become 
brov/n on ripening, and each fruit contains from three to 
five seeds, the latter consisting of 48 per cent, of shells and 
52 per cent, of kernels. The kernels contain 50 to 53 per 
cent, of oil, whilst by pressure 40 to 42 per cent, can be 
obtained. 

Preparation .—By roasting the seeds and pressing in 
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native wooden presses. The cold-prejsed oh is pale yellow, 
which is the ki*d exported, the dark brown oil obtained by 
.hot pressing being retained for local use. 

The oil is conv<!yed to the local markets in bamboo 
baskets lined with oiled paper, thence it is sont to Han\ow 
and Wuchow for oxjiortation. The oil is to some extent 
contaminated with other oils, whiks a certain amount of 
adulteration is also jiractised, althoiigh to a less extent than 
formerly, the oils for this purpose being soya bean oil and 
sesame oil. I’lie exports in 1900 were, froip Hankow 21,900 
tons and from Wuchow 1,027 tons ; in 1910 this had in¬ 
creased to .00,338 from Hankow, and 3,40.5 tons from Wii- 
chow. The wood oil tree has been successfully planted in 
the States of Geergia, Luuisiana, South Carolina, Alabama, 
Florida, and Mississippi, hut it is doubtful if it will be able to 
coniiiete with the Chinese product owing to higher w'agcs 
and freight charges, I'here is an increasing demand for the 
oil in America. 

Proprrti<’s .—The cold-drawn oil is pale yellow in colour 
and the. hot-pressed oil da^ kbrowm or nearly black. It is 
very viscous and has a peculiar characteristic odour some¬ 
what rcseiiibling that of earth-nut oil. On standing in*cwn- 
tact with the light it gradually thickens and gelatinises, 
while on the sides of the bottle a filn: of 'rystals forms. On 
heating to 280° the oil solidifies to a silfi' jelly in a few 
minutes. This solidification is not due to oxidation as at 
first supposed, since it takes place even in an atmosphere of 
an inert gas. On heating in a thin film on a glass plate at 
100’ C. it dries to a thin translucent crinkled film ; in.this 
case increasing m weight about 5| per cent, by absorption 
of o.xygeii. The examination of the oil by Cloez show'ed 
that it consisted principally of two gljicerides, the ordinary 
olein and the glyceride of an acid which he named claeo- 
inargaric acid and to w^hich he attributed the formula 
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Ci«n3,|0;,. The solidiflcation on exposure to light was as¬ 
sumed by Cloez to be due to the formation of a solid iso- 
meride—elaeostearin—which melted at 04“ C. and solidified 
at 32^ C. K. S. Morrell, however, found the melting-point 
of the orvstalline, material, after washing with acetone, to 
be 61'^ to G'!" ('., and more l■(!cently it is stat('d by Schu¬ 
mann that the acid from this—fi-ela(‘ostearic acid—has a 
melting-point of 72' C. Cloe/, stated that the oil contained 
24 per cent, of oleic acid and 72 per cent, of elaeom.'irgaric 
acid, tlic forma'a for which was subsequently found by 
Macquenne to be Cj.,!!.,,h’ahrion found in the oil 10 per 
cent, of oleic acid, and 2 to 3 p(>r cent, of saturated acids, the 
remainder being elaeomargiiric, while Sebuinann found 90 
percent, of elaeomargaric glyceride, in the daik oi' and On per 
cent, in the pale variety. 

Moritz Kite investigated two .samples of Chinese wood 
oil—-tl) direct from China, marked “ Yutsliing.’' was jiale 
yellow in colour ; (2) from the firm of Carlointz m Hamburg 
—his results being as follows :•— 


ftpocirtc gravity at 15' C. . 
Saftoriificatioii value . 

'Iodine valifo 
Acid value 

Melting-point of fatty acids 
Neutralisation value of acid^ 
Yield of insoluble fatty acids 


1 . 

0 941S 

190*7 to 191*0 
]o7-5 to 158-4 
3-9 

35° to 39 5'' C. 
197-3 to 197-8 
82 per cent. 


0-9439 

MK)-9 to 191-4 
154-C ■ 

(1-95 

35-5” to -10" C. 
19G-4 

85 per cent. 


.\ccording to .\. Chaston Chapman {Analyxt, Dec. 19121 
the refractive index of Chinese wood oil is the most character¬ 
istic factor, being the highest of all oils, rarely falling below 
1-.517, while the viscosity is higher thaq that of any oil with 
which it is likely to be adulterated. 

The following are analyses of seventeen samples of 
Hankow oil by the above author:— 
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•Sanipltf 

No. 

lofline 

Value. 

sfi. irr. lit 
1ft-,I" c. 

Snijotiiliratioii 

Value. 

• 

R^frautive 
Index at 
20“’ C. 

! Time of 
; Etflux, 

1 Sfcuiids. 

1 

Heat Paly- 
niensatiuD Te'it, 
1 Hour at 

2r.o"c. 

• 

1 


0-0419 

i90-(; 

1-.5207 

: 217S 

• 

Very hard 

2 

ir.s-4 

o-Mor. 

1!I3-S 

1*5181 

1 16So 

Hard 

:j 

iiic;-.’) 

0-1M26 

104-3 

1*5100 

‘ 1040 

Fairly hard 

4 

l(i(l-4 

0-0417 

109*1) 

1-.0170 

1880 

Very liard 

5 


0-91 MO 

195-G 

1-510.7 

2017 

G 

170*0 

t)*0140 

104*5 

1*5180 

IHIO 

Hard 

7 

IGH-G 

0-041G 

109*0 

1-5150 

! _ 

Fairly hard 

8 

171-0 

il-Ull 1 

102*0 

1-.717(1 

_ 

Hard 

') 

l(V.)-7 

0-m:i7 

194*1 

1-5170 

1007 


10 

17:i*o 

0-0120 

192*5 

1-.710.7 

' 1722 


11 

17G 2 

0*9117 

102-1) 

l*51Gfi 

1005 


12 

172-G 

0*04-20 

lOG-0 

1*5180 

1740 


i:j 

174-2 

(»-0}27 

104-r. 

1*5182 

1G00 


14 

17:V7 

0 OlHO 

105*0 

1-5101 

■ J 820 


15 

172-8 

0*0440 

191-G 

1*5199 

•2047 


IG 

l«)-,s 

0*9420 

105*2 

1-5100 

1804 


17 

ir,i)*i; 


105-2 

1-.71S7 

1820 

Very iiard 

Av(^^a^e 

i7o-(; 

0*0125 

101-2 

1-.7I70 

1850 



If •') <'rms, of oil arc' mixocl with ‘i c.o. of carbon bisulphide 
and 2 c.c. of .sulpfiur chloride and tlie mi.xturo stirred in the 
cold, a thick lumjiy jelly is ornicd. At the boiling-point of 
water a .skin hi'gins to form on the surface of the oil in 1.5 
ininutes, yi 2 hours it eonipletely covers the* oil ; after llitiurs 
heating the increase in weight is 1 '44 per cent. In the elaidin 
test a dark brownish-red mass is formed, onsisting of a heavy, 
almost solid portion and an oil\ residue; when stirred up the 
whole is vc'ry viscous. With Bccchi's reagent a deep reddish- 
brown mass is produced ; strong sulphuric acid converts the 
oil into a solid black mass ; nitric acid of 1'4 specific gravity 
forms with the oil a soft mass which, on standing, bec^unes 
darker and harder.* When .5 c.c. of a saturated solution of 
iodine in chloroform are added, whilst sti’-ring, to a solution 
of 1 gnu. of oil 111 5 c.c. of chloroforim the mixture solidifies 
in 2 minutes to a stiff jelly ; when 2 grins, of oil are use d, the 
mass is so hard that it can be powdered. When heated in the 
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absence of air to 580° Q., small quantities of vapour are given 
off, but tbe oil does not become more viscous'; above 250° C., 
the oil changes to a solid clear elastic mass, which is insoluble 
in the 'ordinary oil solvents, and does not again melt at the 
temperature of'its formation. When adulterated with other 
oils the product is more or less soft (Bacon's and Worrall’s 
test).* This has been shown by Cloez, by Zucher, and by 
Norman to be accompanied by a reduction in the iodine 
value from 103 to 107. 

In regard to the drying of the oil, the following observa¬ 
tions have been made: If a very thin layer is spread upon 
glass it dries in a closed space in about 21 hours, with a 
whitish appearance, so that the combination of oil and glass is 
no longer transparent but resembles ground glass.' In thicker 
layers it requires several days to dry oft. If the coating is 
exposed to the. light, even thick layers dry in a few hours; 
the oil which has been heated alone, without additions, shows 
on drying the same whitish appearance, whilst oil which has 
been heated with litharge dries clear and bright, as boiled lin¬ 
seed oil does under any conditions. The oil shows the greatest 
peculiarity after drying ; wViilst raw and boiled linseed oil and 
the other drying oils form a slight skin which' gradually 
thickens from below, wood oil dries uniformly throughout, so 
that the lower layers are as dry as the upper. Bven (juite 
thick layers may be removed as a soft but still somewhat 
t rittle coating, which is uniform throughout. The slight ad¬ 
hesion of the dried coating to the smooth surface of the glass 
is remarkable. 


Japakese Wool' Oil. 

This oil is sometimes confounded with the Chinese wood oil 
and is stated to be obtained from Aleurites vernicia. Accord¬ 
ing to Chapman, however, it is quite distinct from the latter, 
being obtained for the most part at any rate from Paulownia 
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itnperialis. It resembles the Chinese*oil composition and 
properties, hut ifl the polymerisation test, i.e. Jieating to a high 
temperature, it does not sftlidify. 

The following are analyses of three samples of Ja*papese 
wood oil hy Chapman {Aruilijst, Dec. 1012) 


Jodluc fir. at, i Saitruiiricatinn i , Timeof'Efflux i 

Value. | Value. | i m Seconds. | 

. l.')S-0 0-il.'177 i 195-2 ! .t-5083 j 1,230 

\ 

. 119-0 0-9100 ; 193-1 i 1-5052 , 1,620 I 

> • I I 

■J. Locality uuknt'Wti, 15i H ()'9340 ; LlG'3 1’5034 | — 


• Piiljjiiicrisatioii. 2 hours at 250^ C. 

1. Soft. 

2. ,, 

.'t. Very soft. 

For comparison a samjile of oil v\as extracted from the 
nuts of Piniloirnia impcrwlis h\ means of light petroleum; 
this gave the following ng-ircs on analysis :— 


Specific gravity at C. . . . 

. 0-'l351 

]odine value . . 

. 1.53-5 

Saponitication value ..... 

. 193-5 

iiefractive index. 

. 1-5050 

Piromino thermal value .... 

. nse of 24*6° C. 

Itcecntly Jenkins has made the foi 
tion eoneerning Japanese wood oil : — 

owing communica 

Specific gravity at 12*^ C. . 

. 0-9385 

Point of solidification .... 

. . below 17® C. 

Iodine value . 

. i«;-7 

Saponification value .... 

. i;u 

Hehner value . ^ . 

. 96-4 per cent. 

Unsaponifiahlc matter .... 

. 0-54 

Tetnperaluro riae in Maumeue’s tost 

. 37-2'> 

Melting-point of fatty acids . . .* 

. 37' C. 

Solidifying-point of acids 

. 34“ C. 

Iodine value of acids .... 

. 150-1 

Viscosity- in Hedwood’s apparatus at 12-6° C. 

. 1-200 to 1600 


Locality. 


i 1. Wakasa 

! 

2. Idviiino 
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I 

'Linseel Oil. 

« 

iLeiniil; huilo de lin.) 

t/ 

MaK material .—Seeds of Linum asitatissimtcm (Flax). 

This' plant is principally cultivated for the fibre, and it is 

only in a few countries that it is fjrown on account of its 

oleaginous seeds. The countries producing the greatest 

quantities of flax— c.g., the Eussian Baltic provinces, East 

Indies, Egypt, and North America—also supjily the largest 

amount of linseed : more recenth' Canada and South America 
0 

(.Brazil and .\rgentina) have been large producers. The com¬ 
mercial article is classified according as it is lit for seed or 
for the manufacture of oil. To tlu^ fonmu- class belong the 
wtdl-ripened fresh seeds, still capable of germination, whilst 
the commoner qualities, whetluT harvested in an unriiie con¬ 
dition or incapable of germinating by naison id' ])rolonged 
or defective storage, are classed in the second oati'gory. The 
bulk of tbe oil seed consists of imperfectly ripened seeds ob¬ 
tained as a b}'e-product of the flax industry, a circumstance 
due to the fact that in order to obtain a suitable fibre it is 
necessary to harvest the flax liefore the seeds have had tunc 

to ripen. In this immature condition they are suitable for 

« 

the oil press, but not ht to use for sei'd. For technical pur¬ 
poses this class of seed is the only one coining under con¬ 
sideration, since the fresh flax seed is only worked up for oil 
in small quantities, and in districts where linseed oil is used 
as an article of food. 

Each fruit of the flax plant contains ten seeds of be¬ 
tween i and 1 of an inch in length, highly polished, oval 
in circumference, flattened externally,'greenish-brown to 
brown in colour, and of an unpleasant though mild smell. 
The germ is situatei) at the smaller extremity. When 
examined by the aid of a magnifier the surface no longer 
appears smooth, but is seen to be covered with slight depres¬ 
sions. The average weight of the individual seeds is between 
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0-3 and O'it milligramme, the good flaj seeds measuring some 
I of an inch in* length and weigBing over 0'4 milligramme. 
Th(! seeds that have lost •their vitality are also of the same 
dimensions, and these are preferable for oil pressing to the 
unripi? outshot seeds, wliitdi are smaller, liglrter, and usually 
of decidedly greenish colour. Tlu' anatomical structure of 
the seed alTords, hy lh(> aid of the microscope, a means of dis¬ 
criminating hetween the ripe and the unripe seeds. Three 
distinct portions are I’eadily noticeahie in linseed—the germ, 
the alhumeii, and the epidermis. The aihumen is closely 
attached to th(' epidf'rinis, the greenish-yellow germ with 
its radicle (about of an im-h long) being i-mhedded in 
(he whitish aihumen in the interior of the seed. 'l^he 
dense, hard, brittle husk is composed of five, strata ol tissue, 
the outer one formed of colourless cidls, the exliu'nal section 
swi'lling 11 ]) greatly under tin' action of water. Ne.xt follows 
a layi'i- of soft eli'ini'iits, to which is attached a tissue of 
longitudinal sclerenchyuiatous cells, imparting density and 
rigidity to the seed, 'riu' fourth layer resembles the second, 
being composed of soft ce'is lying closely together, and the 
fifth or eiidoplcura is formed of polygonal cells, flattened in 
a directian iia-allol to the surface and containing brown 
granular matter. This layer gives to the flax-seed husk 
its characteristic brown colour. he the seed is ground 
the tissues of the husk arc broken as far as the scleroncby- 
matous layer and the elements of the eiidoplcura. Portions 
of the third and fifth strata are always to he found intact in 
linseed meal, and afl'ord a means of distinguishing this meal, 
whcthi'i- louse or pressed, as well as of detecting it \sheA used 
as an adulterant in'flour or other meal. The albumen of the 
seed is formed of soft polyhedral cells, c intaiiiing, when the 
set'd is ripe, glolniles of fat and aleui^ni granules, and in tlie 
unripe state small granules of^tarch as well The diameter 
■of these cells is between 0'009 and l)’013 millimetre. 
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The germ is compoy.ed of tissue consisting, for the most 
part, of cells sizuilar to th'ose constituting the albumen, in¬ 
terspersed with longitudinal stringy groups of elementary 
organs. • 

The fz'esh ‘seeds when izzmiersed izi water become 
enveloped with a vitreous jelly, through the swelling of 
the epidenzial cell walls, the jelly subsequently diffusing 
through the water if the exposure be pi'olonged. 

The chemical composition of the whole linseed is as 
follows ;— • 


Oil.S.'i-O to 

AIbuiuiiioid8.l‘J'3 to 2 i'<i 

Digestihh'carboliydrato'- ..... 18*0 tu 24‘G 

* Woody fibre . . . • ■ ■ 7''4 to J0*9 

Ash.8*8 to S'0 

Water.7-8 t.. 

Preparation. —Gvindinf^ the seeds, folkwed by pre.sKure 
or extraction. 

Properties .—The followiupj are the coiislantK for linseed 
oil:— 


Specific gravity at 15" C. 
Solidifying-point 
Melting-poiiit . 
"Saponificatian value . 
Iodine value 
Mauniene test . 
Refractive index at 20‘ C. 
Hehnor value . 


{) 9810 to O*0H42 

- 25 “ 

- 1C‘ to - 20“ C. 
190*2 to 195*2 
ITG'll to 205-8 
im- to 145“ c. 
1-4800 to 1*4812 
94-83 to 95*5 


' The insoluble fatty acids had the following characters:— 

Specific gravity at 15“ C.0*0288 

Solidifyipg-point ...... 18“ to 17“ 0. 

Jlelting-point ....... 17“ to 24“ 0. 

Neutralisation value.«. 19G to 198*8 

Mean molecular weight.288 

Iodine value ....... 179 to 209*8 

Refractive index. 1*4546 

Cold-pressed linseed oil is merely tinged with a very faint 
yellow, but the hot-pressed oil is more or less coloured. That 
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obtained by extraction is also a very ]»alo yellow. In flavour 
linseed oil differs from the non-drying oils,^being character¬ 
istically bitter-sweet at first, with an irritating after-taste. 
The odour is also characteristic, and is not, according to- 
Mulder, solely duo to volatile fatty acids, such as butyric, 
valerianic, or caproic acid. Linseed oil dissolves in IG parts 
of ether or 40 of alcohol at the ordinary temperature, and in 
f) parts of boiling alcohol ; it is miscible with turpentine in 
all proportions. It boils at ‘itJO’’ ('., and begins to evolve 
at HOO' C. evil smelling, whitish-grey vajlours which ignite 
spontaneously at HHO' to 400" the oil burning w'ith a very 
smoky red flame. When heated for several hours at a 
temperature, near to the igniting-point, the oil thickens like 
syrup, and* no longer leavf^s a greasy mark behind when 
droppi'd on paper. The f^^sb oil is readily saponifiable, and 
forms with sfida as’ellow suit soap, from the aqueous solution 
of which by the action of hydrochloric acid a thin oil or fatty 
acid can he separated, depositing cr\stals of stearic and 
jialmitic acids on cooling. On exposure to the air, the oil 
absorbs oxygen, becoming thick and rancid ; in thin layers it 
dries to a neutral body (Imoxyni, insoluble in ether. Train 
oil, rape Mil, hciup-sced oil, camelina oil, and, of late y'ears, 
resin oil and mineral oils, have been used to adulterate linseed, 
oil. 

The determination of the purity of linseed oil is most 
readily effected by means of the iodine number, this oil, as 
the most siccative oil, having a higher iodine number than 
any other except pcrilla oil. , 

This power of absorbing iodine diminishes but slightly if 
the oil be kept for a long time ; more rapidly if it be boiled to 
varnish. One oil, fifteen years old, had au iodine number of 
l.fiG.and an oil with the same number w’hen boiled to varnish 
gave 14H, the melting-point of the fatty acids concurrently 
rising to 17’5" C. 
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Linseed oil may be detected by its behaviour towards 
sulphuric acid, either by measuring the iiicre.<,se of tempei’a- 
ture ensuing when mixed together or by observing the re¬ 
action occurring on the addition of throe drops of the acid to 
ten of oil. With linseed oil a reddish-brown resinous mass 
results, and where other oils arc piesent the linseed oil is re- 
sinified, the flakes of resin floating abf)Ht in the remaining oil. 

In comparing vai’ious samples of linseed oil, Mimmene 
found that when 25 grammes of the sample, diluted with olive 
•oil, were mixed vith 5 c.c. of hhiglish sulphuric acid, the 
temperature of the mixture rose 28' to ()()“2 The same 
samples when mixid under similar conditions with a sni- 
phiirie acid, previously heated to .‘320' ('. and used iinmediali'ly 
after thorough cooling, gave increases of temp(*rature of 
between 112 and 118' C. 'The value of a linseed oil depends 
mainly on its siccative power, the degree of wdiich can be 
best determined by thcLivache method. 

Various reactions may be emjiloyed for detecting the 
presence of extraneous oils in linseed oil. For exampk^ an 
admixture of only 10 per cent, of a non-drying or slightly 
drying oil fcotton-seed or rape oil, for instance) could be easily 
detected by the iodini' number. Furthermore, r'>,pe oil is 
revealed by the sulphur it contains, and cotton-seed oil by 
the Halphon test. According to Cracc-Calvert, the presence 
of hemp-seed oil may be detected by the action of nitric acid 
of I‘18 specific gravity, pure linseed oil giving a yellow, 
whilst that containing hemp-seed oil gives a dirty green 
•coloration. Linseed oil containing hemp-seed oil is coloured 
yellov.ish-green by concentrated hydrochloric acid, pure 
linseed oil giving a yellow coloration. Train or fish oil is 
easily detected by the colour reaction, and resin or resin oil 
by the Storch-Morawski reaction with acetic anhydride and 
sulphuric acid. 

Uses. —Medicinal, for plasters ; alimentary, same as olive 
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oil and solid fats; technical, chiefly j'or inakin;^ oil colours,^ 
varnishes, and kicfjuers, also for sdap-making, etc. 

I 

Poi'py-Seed Oil, M.\w Oil. 

(Mohni)! ; huiUi depavot soiuiiifiere (pavoUdu pays),liuile 
d’lelictte.) 

l}aw material .—Seeds of Paparer /tomniferum L. The 
poppy IS indigenous to the Eastern Mediterranean countries, 
but has been from ancient times cultivated on a large scale 
in ma,ny parts of Europe, Asia, and Africa, tind more recently 
m North .Vmerica and Australia (New South Wales), partly 
for opium and partly for its oleaginous seeds. There are t'wo 
chief varieties of thepopjiy. Papaner (t.lhum'D.C. and Paparer 
nipram D.Ch, the former producing white, the latter bluish- 
black or grey seeds. The best oil is obtained from the white 
poppy, and it is the seed of this variety that is used for 
medicinal purposes ; but the lilack ))oppy is most e.xtensively 
grown for oil, being the most jirolitable. The yield (if fatty 
oil is about the same in botli kinds, averaging some 45 to 50 
per cent. 

The, flavour and odour of poppy seeds are w'ell known, 
as IS also their form, which, to describe it ijiore closely, is 
spherical, somewhat flattened, and kidney .shaped. According 
to Kliickiger, the weight of the air-diy s. d averages about 0‘5 
milligramme. The surface exhibits rctiouiar protuberances. 

In each seed may bo differentiated shell, embryo, atjd 
albumen (endosperm). The first-named is about 0‘014 
millimetre in thickness, and is surrounded by an outer skin 
covered by a thick cuticle: succeeding and attached tti this 
is a parenchyma of'closely congregated cells, with colourless 
contents in the white variety, hut in the brown kind the 
internal layer of this tissue contains solid brown matter. 
The germ is relatively large, the lobes and radicle are of 
equal length, and the curved embryo is composed of soft 
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walled cells, partly parenchymatous and partly of a cambial 
■nature—the former contakiing numerous oil*globules along 
with large aleuroh granules agreeiijg in form, structure, and 
dimensions with the similar constituents of the endosperm. 
The'latter is a homogeneous tissue filled with small fat 
globules, along with large alcuron granules, in some of which 
ipale nuclei may be descrieil. 

According to Sacc the seeds of the white poppy contain ;— 


Oil.54-61 

Protein.s.28-20 

Albumons.about 12*00 

Cellulose. 0(X) 

Ash.2 to 8 per cent. 

consisting chiefly of calcium phosphate. 


The report that poppy seeds contain morphiny has beim 
proved erroneous. 

Preparation .—By crushing and pressing or e.\tractiug tlie 
seeds. 

The preparation of poppy oil constitutes an important 
branch of industry in the North of h’rance ; about one-half 
the output is consmned in the district, the remainder being 
sent to the South of France, where it is worked up for curd 
soap, In Germany the chief centres of the industry are 
diaden, Bavaria, and Wiirtemberg. 

The poppy heads are opened when they have reached a 
■ certain degree of dryness, and their contents emptied on to a 
iplate of sheet iron, then winnowed to remove fragments of 
ithe capsule, and afterwards ground to a kind of meal. This 
is packed in bags made of ticking, and pressed, the oil being 
■caught in tubs, wherein it is loft to settle and clarify 
thoroughly, and is then ready for sale. Two kinds of oil 
are known in France—the white, edible oil (huile blanche) 
from the first pressing of best quality seeds, and the red, 
technical oil (huile rousse) obtained from the second pressing 
•or from inferior seeds. 
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Properties .—The bes^ quality oii^ is pure white and of 
agreeable flavo.'.ir when fresh, lower qualities being golden- 
yellow, and the second runnings reddish in ‘colour (red poppy 
oil). 


Specific gravity at 15*’ C.. 
Solidifying-poinb 
SaponificatiuD value. 
Maumeno test . 
Refractive index at G. 
Iodine value 
Insoluble fatty acids 


•924 to ‘92T 

- 18° 

189 to 196*8 
86° to 88*5° C. 
1*4751 

132*6 to 137 G 
94-97 to 95-38 


The insoluble acids had the following characters ; 


Solidifying-point ....... 16*5^ C. 

Melting-point.iih’5° 

Neutralisation value.199 

Iodine value.139 

Refractive index at GO'’ 0. ..... 1*4506 


Poppy oil does not easily become rancid, and burns badly. 
It dissolves in ‘2H parts of cold and G parts of boiling alcohol, 
and is miscibb; in all proportions with ether. It exhibits 
none of the effects of opium. When subjected to dry dis¬ 
tillation by heatitig over a gas flame w'ithout boiling, poppy 
oil yields a consistent, oii i.ginous substance which partly 
solidifies on cooling, has a faintly acid reaction, but does not 
give up to water any trace of sebacic acid. If, .when distil¬ 
lation ceases, a fresh receiver is provided and the heat in¬ 
creased, the oil begins to boil, givet. off acrolein, and an oily 
distillate comes over, which yields to water a liquid with 
strongly acid reaction and containing sebacic and acryljc 
acids. By suspending the distillation when half the oil has 
passed over, the residue left in the retort forms when cold a 
thick, viscid mass, slightly coloured and possessing many of 
the properties of the anhydride of liuolic acid, but easily 
melts by heat. 

Uses .—Alimentary : like olive oil 8,nd fats. 

Technical; in the manufacture of soaps, as lamp oil, and 
as a matrix for colours in oil paint and colour-making. 
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WALiniT Oil (Net Oil). 

' (Nussol ; hnilc cj,e noix.) 

Ihmi wrx^erwtZ.—The well-known fruit of the walnut tree, 
Jiifflairs regia Li. 

Prcjiaratioii of the oil .—The nuts intended for oil .should 
bo two or three months old, and contain when fresh ii whitish 
milk, which on being pressed yields a turbid oil, clarifying 
with difficulty. If stored too long the nuts yield a bad, 
rancid oil, whichiis also difficult to clarify. The oil amounts 
to between 10 and oO per cent, of the seed. In many in¬ 
stances the seeds arc freed from the yellow skin, ground, and 
sqbjected to cold pressure, which produces 00 to O.'i jier cent, 
of oil, and then to warm pressure, giving 10 to 15 per cent, 
additional. Warm pressing yields ti]) to 45 per cent, of 
oil. 

I’rojierfies .-—Fresh cold-pressed nut oil is very Iluid and 
almost colourless or pale greenish-yellow, but the colour 
quicklx disappears. I'he smell is agreeable and the llavour 
nutty, but rancidity quickly sets in, the oil then acquiring 
purgative properties. Warm-pressed oil is more highly 
coloured, a.ud.has a peculiar sharp taste and smell.. 



Warni-pri-i'.sed Oil. 

(’ohl-prcsscd Oil 

Specific gravity at 10® C. . 

. o y;-)Oo 

0-0290 

„ „ 12®G. . 

. 0-!)29 

0*927(> 

15® C. . 

. 0-U96S 

0-0250 

20® C. . 


0-0280 


It remains fluid at - 15° C., and, beginning to thicken 
at -,17" tof -18° C., forms at - 24“ C. a translucent mass, 
and sets to a solid white mass at - 27° to.- 28° C. One part of 
oil requires 100 parts of alcohol for its solution; it is, how¬ 
ever, more readily soluble in hot alcohol, but deposits crj’stals 
of fatty acid on cooling. The oil is composed of the glyceridqg 
of linolic, myristic and lauric acids. 
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TIir anal^'tical constants of walnut oil are:— 

Specific (>rav\y at lO"" C. . . * . , . -ffiof, to -3:20^ 

Solidifying.point . ..• _ 12° to‘27-u' C. 

Saponific-ation value ...... Jfi8-7 to 197*82 

Manmciic test.;»G- to 110‘ C. 

Iodine value.. 

Kofracti\e index ....... 1-4804 

The oil contiiins 9;V1 per cent, of insoliihle fatty acids 
haviifo the following chcraeters :— 

Solidifyiijg.point.IG' C. 

Meltiug-point. 15 - to 20° 

Fodine valuo . .• 150*05 

itli I't'^iird to the iodine nuiubei’ it slionid Ivj mentioned 
that this (piiekly deci'casos as the oxidation of tlio oil pro¬ 
ceeds. . 

Nitiiif al'id tfolours nnt oil yellow j niti\)us at'id containino' 
nitric acid ttives a reddish-yellow, and fiiniiiie nitric acid a 
dark rt'd. Sulphuric acid ot specific i^ravity 1'70 produces 
a hrownish coloratum, Ininine to brown. A mixture of sul¬ 
phuric iiiid nitric acids causes a hrownisli-yellow cokinr at 
first, jiassin^ over into brown. Zme chloridt'has no effect. 
Ammonia and caustic potasli jtroduce yellowish-vvlute lini¬ 
ments, and the oil sapointies with soda Ivi'like linseed oil. 
Mill oil iffcliiefl) adulterated with bleached linseed oil, the 
latter hein^ recoenisahle hy the viscid resinous mass it gives 
under tlu' sulphuric-acid lest. Nut oil .h-ies much quicker 
than linseed oil and does not crack on drying. 

f/.vc.s.— Kor alimentary purpose.s ; the fresh cold-pressed 
oil makes a good edible oil. 

Technical ; for oil colours and printing inks, soap-making, 
and also for burning on account of its fine white light. 

St'NFLowER Oil (Tuknesol Oil). 

(Sonnenhluinenol; huile de tournesol.) 

Raw waferia/.—Sunflower kernels, the seeds of ILiian- 
tkus annuus L. 


8 
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The sunflower originated in Mexico, but has long been 
grown as an ornamental plant in European 'gardens, and is 
now cultivated on a large scale in South Kussia, Hungary, 
China, and India. In its native country it has long been 
worked up for oil, and attempts were made in the last century 
to introduce it into Germany and render it industrially valu¬ 
able as an oil plant, but unsuccessfully. In llussia the 
kernels are partly used at homo for the preparation of oil, and 
partly exported to other European countries lor the same 
purpose. liussian sunflower oil constitutes a not unimport¬ 
ant article of commerce in Germany. 

The fruit of the sunflower is cither black, greyish-brown, 
or white, but only black seeds (or black with nsl streaks) are 
met with in commerce-. In the dry state the seels arc long, 
oval with somewhat sharpened edges, rather depressed or 
flattened at the broad upper end, aiiont : of an inch long, 
■j'*, of an inch wide, and i of an ir.cli thick. If examined 
carefully, the seed will be found un.symmetrical. The brittle, 
woody shell, readily sjflitting lengthwise, is about O n to 0'f> 
millimetre thick; its external, somewhat lustrous surface is 
either black throughout or streaked with grey, longitudinally 
on a black ground. The relation of the weight of the shell 
to that of the seed, both being in an air-dry (wndition, is 
about as 53: 47. The Hungarian seed contains 3()-53 ])er 
cent, of oil and yields about 30 per cent, by expression. The 
Russian seed yields 23 per cent, and the Chinese 27 per cent. 
The shell is covered by an integument, consisting of long, 
flattened cells provided with a clear, externally thickened 
membrane, containing brown resinous matter. To this is 
attached a soft parenchymatous tissue, consisting of one or 
more rows of cells, and then follows the tissue forming the 
chief bulk of the shell substance made up of long, thick- 
walled parenchyma cells penetrated by numerous porous 
channels, and interspersed vertically with a tissue, fre- 
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quently brown in colour, most resembling medullary tissue 
in the arrangement, form, and position of the cells. The 
cross section of the integument shows it to be divided 
into flat leaves at intervals of 0'2 to 0‘38 millimetros the 
medullary tissue issuing from the points Ox junction. The 
tissue of the seed epidermis consists of several layers of con¬ 
joined polygonal cells, and is permeated by vascular bundles 
composed either of cambial elements, or for the most part of 
tough spiroids. In the seed itself nothing but parenchyma 
and the epithelium of the cotyledons is visible, the latter 
differing from the former merely by the flattened shape 
and light brown colour of the cells, the paroncbyma cells 
being rounded or polyhedral in form. In both sets of tisSue 
the cells contain fat globules and tightly crowded aleuron 
granules, 0 ()()3(i to (10007 millimetre in diameter, in the 
interior of which, when mounted in oil and highly magnified, 
are found grains of various sizes. 

I'reparation .—By shelling the .seed, crushing, and press¬ 
ing or extracting the kernels. 

Properties. —Sunflower oil is clear, pale yellow, has a 
pleasant smell and a mild taste. It has the following analy¬ 
tical constants:— 

Specific gravity at 18' C. . , . . 0-924 to 0-920 

.Solidifyiiig-point. -16° to 18-5° C. 

Saponification value.I'lS to 194 

Iodine value.119-7 to 183-3 

Maumenf tost.73° C. 

Eefractivo index at ID' C. 1-476 to 1-4790 

The insoluble fatty acids amounting to 95 per cent.’gave 
the follow’iug figures*on analysis :— 


Solidifying-point.17^ to 18® C. 

Molting-point.17“ to 24“ 

Hefractive index at G0° C. 1*4531 

Neutralisation value.201*0 

Iodine value.124 to 134 
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ApjiUcations. —.4s am edible oil, like olive and other vege¬ 
table oils. 

Technical: in the manufacture bf soaps, and in paints in 
placa of linseed oil. 

Soya Bean Oil. 

(Huile de soja. Saubohnenfett.) 

Raw material .—Chinese oil bean, Sao, Sojabean, Soy, 
Soya, the seed of iioja Inxpida {Snja. japonira, Dolicho.x .‘ioja), 
indigenous to China, ^tlancburia, and Japan. Enormous 
quantities obthis bean are grown in these countries wlieie it 
is used for edible purposes, being particularly rich in albiinnn- 
oids and therefore very nutritious; it is also treated for the 
extraction of oil, which is edible, while the soiinkl material 
forms a special article of diet in China muh'r the name of 
“ soy”. 

It has been cultivated in the last few years in most 
tropical countries (India, Ceylon, West ,4frica, South America. 
Australia^, mostly with success, but it is doubtful if any of 
these sources will be a rival to the origitial where labour 
is so cheap. The e.xjwrts from Manchuria wpial about 
1,500,000 tons* per annum, mostly to (.Ihina and Japan ; at 
one time about H00,000 to 400,000 tons were shijiped to 
Europe, mostly to England, but the imports arc now less ; in 
1915 about 170,000 tons of soya beans were received in this 
country. 

The composition of the soya bean is as follows (Smethan, 
“ Sonie Neiv’ Feeding Stuffs ”) :— 

Water., . 10-S5 to lS-80 

Oil.lC-57 to 18-07 

Albuminoids.37‘37 to 39’87 

Carbohydrates.10*00 to ‘24*3G 

Woody fibre.. 4*()5 to 0*55 

Ash.4*65 to 0*00 

The soya bean is about the size of a small pea, nearly 
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spherical, and either cream coloui’ed, j'ellow, "reenish, or 
black. 

Preparation .—Tn Cliuia the oil is extracted by soakinf,' 
the beans in water, criishinjj;, and afterward.s pressing in 
wooden presses, tbe yield being about 12 to per cent.*; the 
oil is also e.xtracted in Europe by the usual hydraulic press. 

PropertivK. —'J’hc oil is of a pale yellow colour, sliglit not 
unjileasant odour of tin la^an, and an agreeable taste. 

The constants of the oil are as follows •— 

Sjwifii' grioiiy al 15' C. t . 0-'.ia22 to O-D^Tl) 

.Si>lulifvriig-|K>iiit.- S‘ Lo 1.5 

Saponifuatiou \alnc.to l;)2 

Iodine value.121 te 14M 

Refractive index at lO" C.I'lCsiJ 

Mauiiienr R-st..SV-^ to SK C 

1 R'tiiier vnliie.ily-S 


The in.soluble fatty acids had the following characters :— 


•^oluiifN inj; poiiil . 
Moiting-poiiit, 

lU'fnu'tive ii]tK-\ at 27 •') (’. . 
I'xiiipo valuo . . . . 


21^ (’. 

2(i ^ U) 20’ C 
i-ar, 

1:^2 


I 'ii s .— b’or aliiucntar\ purjxises, also in the manufacture 
of margarine, soap, and candles, varnishe.s and printing ink. 
n’he oil i«i not very satisfactory for paint ])nrp,).ses, as it dries 
very .slowly and incoinfiletely. 


i\[illj;t-Shi:i) Oil. 

(Huile de millet: Ilirseniil.) 

h'air material .— The waste matter resulting when shelled 
millet, seed (Panieuin Jtatieum) is polished, containing 18 to 
20 )K‘r cent, of oil. * 

Preparation .— -Most suitably by ('xtraetion. 

Propertiex.— Phe oil is pale yellow, with a faint, agreeable 
smell, hut produces irritation in the throat soon after it has 
been swallowed. 
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Fabris and Settini^ found the following constants for 
millet-seed oil:— 

Specific gravity*at 15° C. . . i. . 0"!)275 

SoUdifying-poiut.- 6° to - 7° C. 

Putyro refractometer reading. . . .70“ 

Saponifieatiod value.IBS’S 

Iodine value.ISO’4 

Maumeue tost.67’5° 

It dissolves in alcohol in the same way as ricinus oil, and 
contains a fatty acid (oxyhirseolic acid) isomeric with ricinos- 
tearolic acid. Thiji forms at the ordinary temperature a non¬ 
setting oil of pale yellow colour and faint odour. By long 
exposure to air it is bleached, becomes colourless and forms 
a thick viscid mass with a rancid smelt. In alcohol, ether, 
chloroform, petroleum spirit, and benzol it dissolves with 
facility, and yields, on treatment with alkalis, very soft, soapy 
compounds, which lather when agitated in a state of aijueous 
solution, and produce a flocculcnt precipitate on the addition 
of salts of magnesia. ITirscolic acid gives no solid comjiound 
when treated with nitrous acid (elaidin test). 

When millet oil is stored, a crystalline substance, 
“ panicol,” is deposited. It melts at •is.'i" C,. and when 
subjected to the action of oxidising agents, yiidds an acid 
closely related to gallic acid, which has not yet been thoroughly 
examined. 

Cameliea ((tolii oe Peeasekk, ok Gekmvn Sesame) Oil, 

■ DoimEK Oil. 

(Leindottorol, dotterol, dcutsches sesamol, rapsdotterbl ; 
huile de ciimcline, huilo de sesame d’Allemagne, huile de 
camomile (corruption).) 

Baio material. —The seeds of Myayrum saliva {CameUna 
saliva), and occasionally of Myayrum dnitalum, which is 
grown in Holland, South Germany, Hungary, and South 
Eussia. The small, longish quadrilateral seeds, golden-yellow 
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or sometimes red-brown in colour, contain 25 to 30 per cent, 
of oil, 18 to 20»of which can be libtaincd by cold pressing, 
23 to 25 per cent, being obtainable by warm* pressing, and up 
to 28 pi'r cent, by extraction. 


'I’hey contain :— 


<.’ake. 


l‘»Jl 4-fIlt. 

I*cr <*ent. Per 

Organic matter 

. 56 to 6H 

73*13 

Containing i>rotein 


25*30 

Asli .... 

6*42 

8*85 

Water 

7*50 

11*15 

Oil .... 

29*50 

• 0*97 


100*00 

100-00 


rreparafion .—By ordinary pressure or extraction methods. 
Propi rficK .—The cold-pressed oil is somewhat paler than 
that obtained by warm pressing; both are golden-yellow in 
colour, and have a characteristic pmigent odour and taste, 
the latter being at first bitter, but losing this when stored. 
The oil has the following constants :— 


gravity at l.V (J. 
Ivcfractivo iiirlcx at 20 '' . 
Sulidifv ing-p/)int 
SapoiiifioiiUoii value 
Iodine value . 

Maunienr te.^t. 


0*924 to 0*960 
1*4761 

- 15^ to - IH" C. 
1R5 to 188 
135 to 142 
82 to 117^’ 


,\lcohol takes up rather more than 1 per cent, of the oil. 
The oil dries slowly in the air, and rlu- varnish, prepared by 
boiling with litharge or borate of manganese, also dries but 
slowly. When saponified the oil yields a soft soap which 
renders it highly suitable for making this class of soap, 
particularly in winter time. If prepared with a little care it 
burns without smoko and with a bright flame. It consists 
of glycerides of oldie, eruic, and palmitic acids, and one of 
the acids allied to linolic acid. 

As a cruciferbu.s oil it answers to the sulphur test. Nitric 
acid, containing a little nitrous acid, colours both the crude 
and refined oil brick-red, and fuming nitric acid gives a dirty 
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brown-rod coloration. ^Wbcn sulpliiii-ic acid is added drop 
by drop it colours the oil* yellow, exhibiting,' bluish veins ; 
subse(|uently the colour changes .to orange, and finally a 
hrownish-grey mixture is formed. Sulphuric acid thickens 
the dll, and a inixture of this acid atid nitric acid produces a 
brownish-red coloration, chloride of zinc causing a greenish 
tint, whilst nitrate of silver is blackened. 

ITars. —Technical: as burning oil and for soap-making ; 
also, though accidentally, as an adulterant in linset'd oil. 

Niijt;i!-Si;i'i> (Nlvmj Oil. 

(Nigeriil; huile de Niam.) 
indtcriol. — Niger si'cd from (iur.otid oJrifent 
{Gdr.iitid al>yfiinnicd\ an Abyssinian oil jilaiit. cultivated on 
a large scale in Abyssinia and India, especially in Mysore; 
also to some e.xtent in Oernian.N and the West Indiis. 'I'be 
seeds, or more c()rrectly, fruit, are black, lustrous, and cylindri¬ 
cal, terminating in a bent api‘.\, of rounded periphery with 
one side somewhat flattened. They arc about 1, to j inch 
long and to f inch diameter in the widest part; the .shell 
is thin and like pasteboard, and constitutes about one-liftli of 
the weight of the entire fruit. Tlu' kernels contain .10 to .50 
per cent, of oil. 

1‘repdratioH. —l!y grinding the seed, and hot or cold 
pressure. In the latter case the yield of oil is 25 to 30 
per cent., 12 to 15 per cent, being aftcrw'ards obtained by 
wanning and re-pressing the cake. 

FropicrticK .—Colour yellow, resembling I’rovence (olive) oil, 
with a peculiar nutty taste and smell. 

The analytical constants of this oil are : — 

Specific gravity at 15-.t>- C.0-i»21S to O'ilgTO 

Retractive index at 15".I’lTGH 

Solidifying-poiut.- 9" C). 

Sapouification value.18H-9 to 192‘2 

Iodine value.12G’0 to 
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It dissolves in ether in the proportion of two parts ether 
to five parts oil* and in alcoliol in Ihe proportion of two parts 
alcohol to ten of oil, 

I'he drying ijrojicrties are very slight, merely a tough 
sticky mass being formed on exi)osure in '^ery thin layers 
to air, and thc^ varnish obtained by boiling with lead oxides 
is ])oor. (.\ccording to one (Knghsh) source the oil is 
“frequently'’ used as a substitute for linseed oil.) Kigcr 
oil is composed of glycerides of oleic, palmitic, and myristic 
acids, and of a glyciu'ide of an acid belonging to (he linsecd- 
oil group. 

Nitric acid colours the oil golden-yellow: fuming nitric 
acid lirst jiroducc.-, a redilish-yellow, turning later into brotvo- 
red. the oil thereupon ci.ngcaliiig. Sulphuric acid (specific 
gravit\, I'7) gives a greyish-green; stronger acid a greenish 
colour, developing info brown. Nitric and suljjhuric acids, 
mi.xed in eijuiil volumes, colour the oil a dirty brow nish-ycllow 
at liisl, wbicb darkens jirogrossively until, after a (juarter to 
half an hour, it has beconic a dirty blackish-brown, ultimately 
passing, after several hou.s, into red-brown, this reaction 
being characteristic. Nitrate of silver is only reduced to a 
small extynt ; laustic potash or ammonia gives c white lini¬ 
ment, and soda produces a hard soap. 

Cr.sc.v.—Alimentary: in India tin oi is used as food by 
the poorer classes. 

Technical: as burning oil, also as a lubricant and for 
soa]i-making. 

Hemi’selo Oil. 

(.Haiifiil; hufic de chanvre, huile do Chenevis.) 

liau' material. —Hempseed, the seed of Cannahis nativa. 
Tlie fruit of the plant is a kind of nut, which comes into the 
market separated from the sheath-like, laterally sutured 
capsule. It is oval in shape, about J to 1. of an inch long, 
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and of an inch wide, somewhat compressed dorsally, 
simple, bivalvular, containing a single seed.*' The envelope 
is thin, hard, gr'een, brown, or greenish-brown externally, 
reticulated and smooth, composed of two layers of stony 
cells*separable.'from each other, the outer one being pale 
green and the inner brownish-green in colour. 

The seed is shaped like the fruit from which it is dehis¬ 
cent, is adherent dorsally, and is covered with a thin green 
epidennis. The white embryo consists of parenchyma colls 
containing oil and alenron grannies, and is uncular, the 
radicle being bent around the inside of the thick cotyledons, 
with which it coincides in length. When crushed the seeds 
einit a characteristic odour, they taste mild and oleaginous, 
and their content of oil amounts to 30 to 3.') per cent. The 
average yield is 25 per cent., or when submitted to extraction 
30 to 32 i)cr cent. 


Percentage 

(ieniian heiii}jM‘e«l. 

Ptr 'viif. 

lill'-'-iaii liffiipseed. 
l*i'l i-elll 

Organic matter 

5P30 

51*95 

Containing protein . 

15-95 

15-00 

Ash. 

:P45 

4-50 

Water .... 

H-65 

9-13 

Oil. 

33 GO 

;u*42 

• . 

lOO-(K) 

1(X)<I0 


Preparation.- —I’ressing or extracting the crushed seeds. 
Properties .—Specific gravity at 15' C. : ()’925 to 0’931. 
Setting point: the oil thickens at - 15" (,'. and solidifies. 


at - 27‘5' C. 

MelliiiH-iJoint of tlie fatty acids .... 19'' C. 

Setting-^jjoint of the fatty acids .... 15'’ C. 

Saponification value ...... 190 to 199*1 

Iodine number.* . 110 to ICO 

Iodine number of the free fatty acids . . . 141 


Freshly pressed hempseed oil is greenish-yellow, that 
extracted with Canadol or carbon bisulphide being brownish- 
yellow, and a vivid green when ether has been employed. 
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The green colour of the fresh oil, whctlier pressed or extracted 
by ether, disappears after a littlfe while, leaving behind a 
brownish-yellow tinge. .Vloth odour and ffavour are those 
cliaractcristic of heinpsoed, though mild. Heinpseed oil dis¬ 
solves in thirty volumes of cold alcohol, in vill proporJions 
in boiling alcohol, and a solution in twelve volumes of that 
solvent deposits stearin on cooling. One volume of oil re- 
(juires two of ether to cilect solution. The liquid fatty acids 
in this oil mainly consist of linolic acid, together with small 
quantities of linolcnic, isolinolcnic, and olei<» acids. 

In siccative power hemp.secd oil is inferior to that from 
linseed. The following are characteristic colour reactions :— 

On boiling with caustic soda (1’340 specific gravity)^ a 
brownish-yellow .solid soaj. is produced. (Linseed oil gives 
a jellow fluid soap.) 

Sulphuric acid colours hempseed oil (and also linseed oil) 
an intense green. 

.\ mixture of equal parts water, concentrated sulphuric 
acid and fuming nitric acid, added to five volumes of the oil, 
produces a green coloration, lurning to black and becoming 
ultimately red-brown, after standing twi-nty-four hours. 
Concentn^ted hydrochloric acid colours the fresh oil grass- 
green, older oil yellow-grccii. 

ly.'jrs.—b’or alimentary purposes: sai e as olive oil and 
fats, when fresh. 

Technical: as a burning oil, for soap-making, and in the 
preparation of oil colours and varnishes. 

Less iMPoitTANT Drying Oils. 

L'Sano or Umjutko oil .—The seeds are obtained from 
Ongiickoa Gore, a large tree of the family of the Oleacea 
which grows exclusively in Ivuabi, near Brazzaville, and in 
the Loango and M. Tongu districts of the French C ongo. 
The fruit is a bean about 3 cm. long, containing a brown 
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oval nut 2‘7 cm. lon^ and 2’4 cm. thick. The shell is about 
1 mm. thick. The seed almost oitiroly fills \.he cavity of the 
shell, to wliich it is attached at the bottom; in taste it re¬ 
sembles the hazel nut. The fruit is much liked Ijy animals, 
although the natives do not use it as food. The kernel, 
amounline to 03 per cent, of the weight of the whole fruit, 
contains sap : on e.xtractiou liy hen/.eiie it yields 00 per ( ('lit. 
of oil. This oil has a reddish colour, an acorn-liko flavour, 
and peculiar siiioll. It is v('ry viscid, dries w('ll, is slightly 
soluble in 00 pi'u cent. alcohol, and has a siieciiic “gravity of 
0'973 at 2.3' C. tty treatment with hoilin*; nater and litharge 
it is converted into a [laste, which lianh'iis after a tilin'. On 
a(;‘count of its comjiosition the oil is suited for industrial i>ur- 
poses, and may probably lie used instead of linseed oil, wliich 
it resembles. 

Mohaviha uil. —The sei'ds an' in many respects similar to 
the T'Sano; the kiu'iiel constituting O.") jier cent, of the fruit. 
The husk,as also like that of T'Sano, contains insuflicient nutri¬ 
tive mati'i'ial to possess commercial value. By ('.vti'action with 
benzene the kernels oiv(! 12 per cent, of oil, and leave a residue 
containing 19'5 jier cent, of nitrogenous matter (3'42 per cent, 
of nitrogen), 7'G2 jier cent of which is soluble in.water, f'") 
per cent, of sugar, 4'5 per cent, of gum, and 13'3H ])('r cent, of 
carbohydrates, insoluble in wati^r The ash is similar in com¬ 
position to that of I’Sano cake The cakes form a nutritious 
food rich in nitrogen and starch, lilohamba oil is fluid at 15 
C.; its colour is yellow, and taste unpleasant; it is without 
odour. Its specific gravity at 23' (k is 0'915, and the, solu¬ 
bility in 90 per cent, alcohol very small. On treatment with 
boiling water and litharge it forms a solid plaster. 

Mankeffi nut oil. N.'iu-Saiui oil. —The Manketti nut is 
the product of Ricinodendron Rhautanenii belonging to the 
family of the Euphorhiavim, a large tree growing to a lieight 
of 40 to .50 feet and indigenous to South-'West Africa. The 
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fruit wei},fh8 about 10 f'rainineg atifl the seed about l.J 
gramiiies. Aftcl removal of the fruit and shell the kernel 
weighs about 10 per cent, of the whole. It contains .51'5 
per cent, of oil, which equals 82’3 per cent, on the whole 
seed, or 51.5 per cent, on the fruit. 

PrriUa oil. —Japanese, Yr-no-abitra; French, Huilc de 
pcrillr ; (iennan, J'rrilla OlaiiiKil. 

Perilla oil is obtained from the seed ot Per ilia oci/moidcs, 
a plant which grows wild in Jajian, China, and India. The 
oil when fresh is of a vidlow colour and resfemhies linseed oil 
in odour and taste. It has the highest iodine value of any 
oil yet examined. 

On analysis Wijs obtained the following figures :— , 


Siiocihc- gravity at 20'1 ’ C.O-'.ISOB 

Afj<] value.0*'J 

SajH'iiiiication value ....... 18U*6 

lotliiic value ..... ... 


The fatty acids had a 

^rellin^ j'oiut . . ..... -T/'C. 

Ncutralisatimi \aluc ....... ll)7'7 

Iodine value ......... 210‘G 

* • 

This oil when spread in thin layers dries in 144 hours as 

conqiared with raw linseed oil in niueiy-t •; hours; after boil¬ 
ing at 2.50 C. seven hours, however, it diier in forty-eight 
hours, and when boiled with 8 per cent, of lead manganese 
resinate at 150' G. it dried in four hours, as compared with 
linseed oil similarly treated which dried in ten hours. It 
absorbs 2r2 per cent, of oxygen. 

The seed contains from .8-5 to 45 per cent, of oil. 

hi. Tsujimota has made several analyses of perilla oil, both 
cold pressed in the laboratory and commercial samples, the 
limits of which were as follows:— 
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Specific gravity at 15" p. . 
Acid value. . . .* 

Saponification tvaiue . 

Iodine value 
Refractive index 


0-9318 to 0-9.37‘2 
OilA to C-57 
189-67 to 193-88 
187-48 to 202-45 
1-1822 to 1-4851 


This oil is used in the East as an edible oil, also for var¬ 
nish purposes ; it is likelj' to come into more extended use in 
the future. 

liiihher-seed oils .—Several of the rubber-bearing plants 
produce seeds yielding drying oils; it is very probable that 
these will become commercially of importance in the near 
future. 

Para 7-ubher-seed oil .—The Para rubber tree {Hercn 
bnisilie.nsis) is a native of Brazil, but it has now been planted 
in many of the tropical parts of the world. Samples of the 
seeds examined at the Imperial Institute yielded -12 to 49 
per cent, of oil on extraction with petroleum spirit. The oil 
is of a yellow colour, very similar to linseed oil. When spread 
on glass it dries to a clear film in a reasonable time. 

The constants of this oil appear to vary according to the 
solvent used for extraction, therefore they may be taken only 
as approximate, they may differ from the expressed oils:— 

Specific gravity at l.'j'-C. ■.-9302 to'-9239 

Saponification value.IS.'vO to 206-1 

Iodine value.117-6 to 133-3 

The oil contained 95’06 to 90'4 per cent, of insoluble fatty 
acids having the following characters: titre test, 36’; mean 
molecular weight, 293’3 ; iodine value, 127-3. 

Funtmniia oil .—This is obtained from the seeds of another 
rubber-bearing tree found on the West Cloast of Africa. The 
seeds are very small, 100 of them weighing only 4-8 grammes. 
Hebert obtained from them 20 per cent, of oil while Kideal 
and Acland found 31 to 33 per cent. The oil deposits a solid 
“ stearin ” on standing, and gave on analysis by the above 
observers the following figures :— 
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Specific gravity at 15’ C.’929 to •932 

Saponiflcatio# value . . . > . . . 185 

Iodine value.. 138 

Refractive index at 16° C.’.1'4788 

liieolnlilo fatty acids.95'1 

Manihot oil.—Manihut Glaziovii is a rubber-bearing plant 
and a native of Brazil, but it is also cultivated on the East 
and West Coasts of Africa. The seed is fairly large, weigh¬ 
ing about 0’5 gramme each ; it has a hard shell or husk. The 
seeds contain, according to Itideal and Acland, 45'3 per cent- 
of kernel and 54'7 per cent, of shell, but ill some examined 
by Eendler and Kuhn from Lindi, East Africa, the proportion 
i)f kernels amounted to only 25 per cent. The whole seed 
yielded ]5'75 (ter cent, of oil and the kernel 35 per cent. On 
exposure in a thin film this oil dries to a skin after a few 
weeks, .but the absorption of oxygen is not great, amounting 
to only 8'lsis p(;r cent, after seven days. 

The constants of this oil, determined by Kideal and Acland, 
are as follows :— 

Spocilu* al 15"^ C. ..... 0*923?^ to 0*1)25!^ 

....... below - IT'’ C. 

Sapf>nilu'ation value . ...... to 

Iodine value.13o to 137 

Jlefrtytive iude\ at 15° C. .... 1 - 

The oil contained h5-l per cent, of insoluble fatty acids 
having the following characters :— 

Specific gravity afc 25 ’ C. 0 ‘B 9 h( 

Solulifying-poiut.20’5' C. 

]Mcltiiig*poiut ....... 23'5° C. 

Neutralisation value.IHT'O 

Iodine value.143*1 

• 

Lalleviantia oil .—Lallemantia oil is obtained from the 
seeds of a plant Lallemantia ihei ica, which abounds in a wild 
state in the Caucasus and Turkestan, and is cultivated to 
some extent in Eussia. The oil dries when spread in thin 
films and absorbs 15-8 per cent, of oxygen in twenty-four 
hours. The following constants have been determined :— 
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Specific gravity at 20" C.0*9836 

Soliflifying-point . . » . . . . - ^5 ' C. 

Saponification ;palue.185 

Iodine value.* . . 162*1 

Hehner value ....... 93*8 


The insoluble f&tty acids solidified at IT C., molted at •2‘2'2‘’ 
C., and had an iodine value of 16G. 

Sdffioircr oil is the product of the seeds of Carthamus 
tindoriuH, cultivated on a large scale in several jiarts of India, 
also more recently in Egyjit, Turkestan, and the Caucasus. 
The seed is very f.mall, 100 of them weighing only from 81 to 
6^ grammes, and it is covered with a thick husk. The Indian 
seed contains, according to Leatlier, to OH ri;’) per cent, 

ofrfiil, but by pressing only about 18 p(T cent, is obtainable. 
'The constants for the oil are as follows 


Spreifio gravity at 15' C. 
Solidifving-point . 
SapouificutioM value 
lodjnc value 

Refractive index at 16'^ (\ 


•9il{) to *9280 
about - IS- 
]S6*(; to 19-1 
127*9 to 149-9 
1--177 


The insoluble tatty acids amounted to 9:V4 pt-r cent, and bad 
the following characters :— 


Spocifit* gravity at 15'' C. 
Melting point 
Ncutralisatiou value . 
Iodine value 


0-9185 

10 to ir*5" C. 
199 

182-5 to 118-2 










(^II.VFTEJl Vil. 
sorjii \i-cF.TAnra-; fats. 

(liaw ^latorial, rri'jiavatioii, Propertifis, and P^ses.) 

('AcAd P>i’'L''I'i:k (Oil. oi'' Tiikobko.'\i,\). 

(CacaobiitkT : P>curr(' do (binao.) 

• 

Udw iiKttfrial. —Cacaii licans, the seeds of ThcoJiroma 
(■(iiiiii Fi. and of otlier varieties of Tlirohroma, in Central 
Aniericai, Soutli .\ineriea. MaiTiniijne, ete. 'J’lio fruit is en¬ 
cased m a dry. toneli slrell, in shape like a cncuinlier, and 
eonlains sonn' fifty to eighty seeds, arranged in five vertical 
rows and embedded in a jnicy lailp. The seeds ai'e at first 
tlesby and neaily coloni'lc s, but turn eoldQi-i.yellow and 
reddish to dark brownisb-i-ed on drying. They are elliptical, 
both in cn'cumfi renee and cross section, lieini; always more 
or le^s fia,lteiu‘d ; iriapnlarilii's of sha[ie arc not unusual. 

I'iacli liean is divisible' into .shell a'.d j 'rnel (conn). The 
former consists of a liard, opaque epide'inin, with slightly 
projecting vascular hundles, and a soft, translucent inner 
skin. The epidermis is lirittlc, and measurc.s about O’.') 
millimetre in thickness, its weight amounting to about 12 per 
cent, of the whole si'cd. The colourless inner skin is tightly 
attached to the cotyledons, into the substance of which it is 
compressed in several places, forming folds of greater or less 
depth. As a result of this peculiar depression of the skin into 
the cotyledons, the latter arc, as it were, cleft, and may be 

readily split into angular pic'ccs. 

(129) 9 
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The cacao bean has no albumen ; the seed leaves and 
the readily distinguishable tadiele are attacheTd to the germ. 
The lobes are dark brown or violet in colour, and are of about 
the same consistency as almonds. The outer shell of the 
seed consists of'parenchymatous basal tissue, and the soft 
inner skin of rather flat, polygonal, thin-walled cells from 
which project appendices named after Mitschorlich. The 
bulk of the lobes is composed of soft-walled tissue bearing 
polyhedral or rounded cells. Globules of fat are discernible 
in old cells, and small granules of aleuron or amylum appear 
in many. The yield of cacao butter is from .50 to 5G per cent. 

Preparation .—The butter is obtained as a bye-product 
in the manufacture of cocoa from the cacao bean, which is 
roasted, shelled, ground, and finally pressed. 

Properties. —Colour, yellowish-white, turning yellow with 
age ; consistency, rather firm ; flavour and odour agreeable. 
The butter contains stearin, palmitin, and olein, along with 
the glyceride of arachidic acid. 

Specific gravity at 15'^ C.to 0-976 

Melting-point.5^8‘toH4' 

SoUdifying-i>oiijt.21'.*)''to 27-8" 

Hehnor number.94*59 (Bcnsemami) 

Iodine value.3-1-0 to -1' *7 

Saponification value.191*8 to 202 

Kefractive index at 40'^ C. 1*4505 to 1*4578 


The insoluble fatty acids had the following characters:— 


Solidifying-point . 
Melting-point 
Neutralisation value 
Iodine value . 

Refractive index at 40“ C. 


. 45» to sr c. 
. 48“ to 5i!“ C. 
. 190 

. S2 C to 391 
. 1-4475 


Cacao butter is frequently adulterated with kidney suet 
(tallow), wax, stearic acid, and paraffin. In addition to the 
usual methods, such as determination of melting-point, 
quantitative chemical reactions, etc., tor detecting these 
falsifications, the following may also be mentioned :— 
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1. The ether test. Bjorklund places 3 grammes of the 
fat in a tube, pburs over them dohble this quantity of ether, 
corks the tube, and essays to effect solution by agitation at 
18° C. If wax is present a turbidity is produced, which is 
persistent even on the application of heat, ff, however, the 
liquid remains clear, the test tube is immersed in water at 
3° C., and a note made, of the time elapsing before the liquid 
becomes turbid or deposits solid flakes, as well as of the 
temperature required for their reabsorption by the liquid 
when removed from the cold-water bath.* If the solution, 
cooled down to 0° C., becomes cloudy in ten to fifteen minutes, 
and clarifies again at 19“ to 20“ C., then the cacao butter is 
pure. For cacao butter containing 5 per cent, of beef tallQw 
these values are, respectively, eight minutes and 22° C., or 
with 10 per cent, of tallow, seven minutes and 25' C., and 
so on. 

Filsinger modifies the ether test as follows ; 2 grammes of 
the fat are melted in a graduated tube, agitated with 6 c.c. of 
a mixture of 4 parts of ether (specific gravity, 0'725) and 1 
part of alcohol (specific gra.'ity, 0'810), and set on one side. 
Pure oil gives a clear solution. 

2. The aniline test. According to Hager, about 1 gramme 
of cacao butter should he warmed along with 2 to 8 grammes 
of aniline until dissolved, and then left i' stand for an hour 
if the room temperature is 1.5 ’ C., or for Oxie and a half to two 
hours if it is 17“ to 20“ C. Pure cacao butter will float as a 
liquid layer on the surface of the aniline. 

If, however, tallow, stearic acid, or a little paraffin be 
present, granules or lumps will appear in the liquid and will 
adhere to the upper j?ortion of the sides of the vessel if gently 
agitated. In presence of wax or much paraffin the fatty 
layer sets, and if there is much stearic acid no separation into 
layers will occur at all, the whole setting to a crystalline 


mass. 
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In the case of purj cacao butter the oil layer sets only 
after many hours. A pafallcl experiment s'hould be macle 
with butter of known purity. 

Usea .—Medicinal and cosmetic; for ointments, pomades, 

etc. 

Technical: in the manufacture of soap. 

CocoNLT Oil, Ooconet Butteii. 

(Cocosnnss61,,cocos()l, eocosbutter ; buile on bcurre tie 
coco.) 

Raw material .—The inner kernel of the coconut, the 
seed of CAinm nurifera. .fi., ^p'own in all trojiical countries. 

The oval, somewhat trianeulav nuts (stone-fruit) arc 
about the size of a man’s head. The outi'r enM'lo])e is of 
tough tissue, beneath which is a thick layer (d a brown ]iar- 
enchymatous matrix, containing numerous vascular Inimllcs, 
constititting the. coir fibre utilised in the textile industry. 
Within this again is the hard shell, i to i of an inch thick, 
piorced by throe apertures at the base. This sludl is u>cd 
for turnery work, and encloses the oily kernel of the nut. 
The seed itself is a lengthened sphere, light greyislj-brown in 
colour, and 4 to 5 inches in diameter. 

The seed kernels, which before their develojnuent consist 
almost exclusively of a sweet, liipiid, milky albumen—coco¬ 
nut milk (forming an important native beverage)—contain 
a hard, horny (but fleshy), white, oleaginous albumen—coprah 
orcoppcraji—with a nutty flavour, used as food both in the 
cooked and raw state, and enclosing a little milky sap in a 
central cavity. The dried coprah contains CO to 70 per cent, 
of fat. 

Preparation.— kernels are taken out of the shells, 
boiled for a short time in water, and then broken in mortars 
and pressed. The resulting milky mass is warmed in large 
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pans and the oil skinimed off from the surface. The residue, 
known as “ Poonak,” forms a valftablo cattle food. 

In Malal)ar the seeds are cut up by the natives, dried on 
lath ])latfornis over a coal lire and then on mats in the sun, 
and linally pressed for oil. 

In Tahiti the natives are too indolent to press the seeds, 
so they are simply crushed and c.xposcd to the sun in per- 
forateil trouffhs. The oil runs into vessels placed underneath, 
and is sent to market in bamboo tubes holding about a gallon. 
Tile most rational arrangements foi' prepHring coconut oil 
in mills are met with in Oeylon and at Coltchiii in Malabar, 
and from these places most of the oil coming to Europe is 
obtained. Latterly the dried kernels have been shipped»to 
Kuropt! for treatment, the process then adopted being to hot- 
jiress the earelully ground material in hydraulic presses. 

rrnpcrlirs .—Coconut oil is a solid white or yellowish- 
white fat having a pleasant odour and taste of the nut; the 
best kinds from Malabar, Cochin China, and Ceylon do not 
easily become rancid, but the commoner kinds, especially 
those from mouldy nuts, become rancid and often con¬ 
tain large iptantilies of free fatty acids. There arc now 
on the market large ijuantities of coconut fat and veget- 
tible butters made, by treating eoe.ontit oil with alcohol 
atul bone black, these being entirely frei tiom odour, taste, 
and acidity. 

The analytical figures for coconut oil arc as follow's :— 

Spocific gnivity at C. - . . . 0'9259 

Uefractive mdox ut <)0'’C. .... 1'441 , 

SdlkUf) iiig-poiiit ...... 14° to C. 

. . . . . 23'to 26° C. 

Saponification valuo ...... 225 to 268*4 

Iodine value.8*0 to 9*5 

Kcicliert-McissJ value ..... 6*65 to 8*4 

The insoluble fatty acids amounted to S5 to 90T) per cent, 
and had the follow'ing characters :— 
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Specific gravity at 99° C. (water at 15*5° = 1) . 0*fl354 
Solidifying-point . . c . . . . 15ii7° to 20'4° C. 

MeltiBg-point 24° to 27° C. 

Befractivo index at 60° C. . . ' . . 1'4295 

Neutralisation value.258 

iodine value.8*39 to 9*3 

According to Elsdon the fatty acids of coconut oil con¬ 
sist of 45 per cent, lauric, ‘20 per cent, myristic, 10 per cent, 
capric, 9 per cent, caprylic, 7 per cent, palmitic, 5 per cent, 
stearic, 2 per cent, oleic, and 2 per cent, caproic. 

Coconut oil cannot be saponified by boiling with dilute 
lyes, but on the other hand siiponifies with strong lyes at a 
moderate temperature (cold saponification). The soaps re¬ 
quire a large excess of salt for “ salting out,” and then form 
a very solid hard mass. This fat has the highest saponifica¬ 
tion value of any, and is on that account readily distinguish¬ 
able from all others, with the exception of palm kernel oil, 
which stands next to it in this respect. The reason for this 
peculiarity is accounted for by the large percentage of laurin, 
myristin, caprin, caprylin, and caproin. I’o the same cause 
is also ascribable the high Keichert number of the fat. 

then .—Alimentary purposes ; in the production of an 
edible fat. , ^ 

Technical: in soap and candle-making. 

Palm Oil, Palm Butter. 

(Palmfett, Palmol; huile de Palme.) 

Baw material .—1'he fruit capsule of the palm Elacis 
S’, plentifully found on the We^t Coast of Africa 
(Gambia, Gold Coast, Cameroons, Calabar, etc., Sierra Leone, 
Loango). The fruit of Elaeis (juienen'sis is like a plum in 
shape, 1 inch long, of orange to vermilion-red colour, and 
resembles the olive in consistency. The individual fruits are 
so thickly clustered on the stalk that their mutual pressure 
causes them to become polyhedral in shape, and they are so 
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tightly wedged together that it is a matter of some difficulty 
to extract one *from the central portion of the bunch. If, 
however, the upper fruits are cut away it is then easy to 
detach the remainder one by one. 

The fat is lodged in the fleshy fruit capiule, in the cells 
of which it occurs in lumps. 

Prcpai-ation .—In the Monbattu country, according to 
Schweinfurth, the kernels are removed from the ripe fruit 
and the oil expressed from the flesh, which it resembles in 
colour. The flavour is at first very pleas^tnt, and the oil is 
used as food, but it quickly spoils and assumes the gruelly 
consistency it subsequently retains, even at the highest 
natural temperatures. • 

The .system pursued on the West Coast of Africa, south¬ 
ward from Bierra Leone as far as Loango (from which 
district the largest quantities of this product are now 
obtained), is, according to Sauermann, different from the 
foiegoing. The finest oil (which does not come into the 
market, being used for home consumption as an edible) is 
prepared by boiling the fruit in water, macerating the pulp in 
mortars, and boiling up again in water, whereupon the oil 
rises to tlie suiface of the liquid. The method of bleaching 
the oil by strong heat (latterly introduced into Europe) is also 
understood over there. In the preparati. n of the commercial 
fat the ripe fruit is kept in heaps until decomposition com¬ 
mences, and the mass is then stamped to a paste in mortars, 
wtu'med, packed into bags, and wrung. The residual gruel 
is then boiled up with water, and the oil coljects on the 
surface, from which it is removed by skimming. In this 
way the better qualify of oil is p;repared ; the inferior kinds are 
refined on shipboard by boiling in large pans along with water. 

Prujierties .—Fresh palm oil is of the consistency of 
butter, at medium temperatures, of a bright orange-yellow 
colour, and with an agreeable odour of violets. On exposure 
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to the air the colour fijdes continuously, and the smell is no 
loneor pleasant, hut turns /ancid, es])ecially when the fat has 
become white. The flavour also ‘is mild when new, and 
rancid when the fat is old. The meltin<;-])oint of the fresh 
fat is between ‘2T’ and •JH” C., hut iutTeases with a^'o to 30 ' to 
35° C. Under the nhci'oscope the fresh oil exhibits at 20” C. 
a yellow oleaeinous matrix containine small aeienlar crystals, 
singly and in groujis, and lopfically) reddish di’ops. In old 
fat the crystals (fatty acid) increase in nmnher, and are 
massed in large founded lumps. Uven in the semi-rancid 
state the light yt'llow oily matrix can he seen hy (he un¬ 
assisted eye to contain whitish portions which are revealed 
In”the microse.ope as aggregations of crystallised fatty acids. 
When the fat is melted the, fatty acids separate out as small 
dendritic crystals on cooling. ’I’a.lmilin (tripalmitin) and 
olein constituti' tln' chief hulk of palm oil, and Iree ]ialmitic 
and oleic acids are also [iresent (their amount increasing as 
rancidity develops) along with glycerin. There is likewise 
present an odoriferous suhstaiiee, prohahly identical with 
that found in “ violet root," logwood, and in \arious parts of 
planl.s. The eolonring matter eaimot he extracted hy wati-r, 
being dissolved, not sn.spended. in the fat. I’elon/e and 
J3oudet assume the existence of a fcj'ineut in jialm oil, its 
function hidrig to decompose the fat into fatty acids and 
glycerin. The fat is hut slightly sohihle in cold alcohol, hut 
readily and completely so in hot alcohol and ether. 

The following constants have been determined for palm 
oil:— 

Spocific gravity atf 15' (’.0*1)201) to 

Kefractive iudex at 00 ’ C.’ . 1*1010 

Solidif>ing-point.:il° to dU" G. 

^IcUing-poiut.27'" to 42‘" G. 

Saponification value.100*3 to 205*52 

Todino value.53*0 to 57*1-1 

The insoluble fatty acids had the following characters; — 
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Specific gravity at !):r C. (water at 1.5-5 ■■ C. = 1) . 0-.S3f.i1 
Soli<lirjiug-p»int . . . • » • * • • -''5-1^° te 46-2° C. 

Melting-point.48“ to 50 

Neutrah.-iation value . ‘ . 204 to 207-3 

loiline value. 53-3 

TIk! amount of free fatty acifls, which cvtiii in fresh’palm 
oil approaches 1-2 jfcr cent., may increase to nearly 100 
per cent, in very old oil, the solidity of the oil increasiuf, 
in proportion. 

By making use of Chateau’s reactions, the following 
colour changes are ol),served :— < 

Zinc chloride gives with the melted fat a deep grey, which 
Ix-comcs a dark grass-green on stii-ring. 

Sulplinric acid i-olours it blnish-grceu. ^ 

iNfercuric nitrate gives a yellow coloration, turning to pale 
green, and nliimately juile straw-yellow. 

ddie setting-point of the fatty acids is made use of in 
d<'termiiiing the value of ])alm oil, the higher the setting 
temperature the hciti'r the quality. The yield of stearin 
(-amiot he rec-koiK'd l)y means of the same tables as are 
used foi- tallow, hut a separate table has been compiled by 
Sehcjfpi'r and Gctel for the stearic and oleic acid content of 
Ihc a(-ids,of pahu fat. 

The table by Y. de Schepifcr and (leitcl shows the percent¬ 
age of water, dirt, and neutral fat in i s i-n-s of palm oils, to¬ 
gether with the selling-points of the fatty acids obtained :— 


\'.irifty 

^Vatt‘r 

Uirt. 

Nfutriil K:tl, 
iVr 

Sfitiug-Pouit of 
tlu* I'attA- Acids. 
(’■ 

(!ou^o 

0-7S—0-95 

U-.35—e-7 

10—2;{ 

45-!HF 

Salt ponds 

:i-5—Pi-5 

0-3—1-7 

15—25 

, 20-20 

A (Mail 

■1-21 

0-35 

IS 

44-15' 

Apjiani 


0-5'.)C 

25 

45-0 ‘ 

Winnchali 


0-375 

20 

45'(P 

Fernando Po 

2 -os 

0-H5 

2S 

45-0' 

fkass 

;-j'05 

2-00 

35-5 

45-1 

New Calabar 


0-.S6 

40 

45-u' 

Niger 

3-0 

0-7 

40—47 

45-0’ 

Accra 

2*2-5-3 

O-GO 

53—70 

44‘0’ 
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Variety. 

Wutor. 

$ 

Dirt. 

Neutral Fat. 
Perceut,. 

SMting-Point of 
the Fatty Aci6«. 

Benin 

. 2-08 

0-20 

59—74 

45-0'’ 

Bonny 

8-0—G-5 

1-20—3-1l 

44—88-5 

44-5° 

Great Brassa 

2-4—18-1 

O'C—3-0 

41—70 

44-6“ 

Cfifineroons ^ 

1-8—2-5 

0-2—0-7 

07—83 

44-60 

Cape Labon 

30—6-5 

0-7—1-5 

55—69 

41-O" 

Cape Palmas 

9-7 

2-70 

67 

42-1° 

Half Jack-Jack 

1-9—4-2 

0-7—1-24 

55—77 

39-0—41-3° 

Lagos 

0 5--1-3 

0-3—0-0 

58—68 

45-0° 

Loando 

l-5~3-0 

I-O—1-9 

68—76 

44-0° 

Old Calabar 

1-3—1-0 

O-HO—0-80 

76—83 

44-5° 

Gold Coast 

i' -98 

0-50 

69 

41-0° 

Sherbo 

2-0—7-0 

0-3—1-2 

60—74 

42-0° 

Gaboon 

2-(J—2-8 

0-3—0-7 

70—93 

44-5° 

Formerly palm oil was 

very often adulterated, and not 


on'y were additions made to it but entire substitutes were 
prepared ; for example, from wax, tallow, and lard, cotoured 
with curcuma and scented with violet root. Such admixtures 
could be detected by employing acetic ether as a solvent, the 
pure palm oil alone passing into solution, leaving the others 
behind, (iurcuma would be revealed by the l)rown coloration 
ensuing when stirred up with soda lye. At the present price 
of palm oil these adulterations need not be feared, since they 
would hardly show any profit. 

Palm-Kernel Oil, P-alm-Nut Oil, Palm-Kekd Oil. 

(Palmkemol; huile de pepin de Palme.) 

Bate material .—Palm kernels, the seed albumen of Elaeis 
guienensis and a few other palms yielding kernels suitable 
for oil pressing. 

Preparation .—On account of the technical difficulties 
attendant on the process, the pressing is-generally performed 
in Europe, the ordinary mechanical appliances being em¬ 
ployed. Large quantities of palm kernels are shipped to 
Europe from the West Coast of Africa. At one time these 
went to Germany, Hamburg alone taking something like 
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£5,000,000 worth per annum; they are now mostly shipped 
to England for Crushing. The k«rnefs contain 46 to 51 per 
cent, of fat. 

Properties .—The oil is white or brown in colour, has an 
agreeable odour and taste, contains no free *^'»tty acids when 
fresh, but (juickiy turns rancid. 

The following are the constants of palm-kernel oil:— 


Specific gravity at 40° C. 
Refractive index at 60° C. 
Solidifying-point . 
Melting-point 
Saponification value 
Iodine value . 
Keicfiert-Moisal value . 


. 0'9U9 
. 1-4431 
, 93° to 24° C. 
. 23° to 30° C. 
. 242 to 250 

. 10-3 to 17-5 
. 5-0 to 7-6 


The insoluble fatty acids amount to 9t per cent, and have 
the following characters ;— 


Refractive index at 60” C. 
Solidifying-point . 
Melting-point 
Neutralisation value 
Iodine value , 


. 1*4810 

. 20” to 25*6” C. 

. 20*7” to 28*6” C. 
. 251*7 to 205 

. 12 


Two different kinds of fat are yielded by the fruit of the 
palm, viz., palm oil (from the outer envelope and flesh) and 
palm-kernel oil (from the inner kernel of the seed). With 
regard to the latter, Nordlinger e.vprossi's the opinion that its 
consumption will increase within ashoi- time, especially if 
the (jnality be improved, since it is undoubtedly suitable, like 
coconut oil, for edible and pharmaceutical purposes. 

Dr. Nordlinger determined the percentage composition of 
the different palm fruits, and found that the palm kernels 
richest in fat came ffom the British possessions at the mouth 
of the Niger (51"2 per cent.) and the German colonies in the 
Togo district (52T per cent.), the poorest coming from the 
British harbour of Winnehah on the Gold Coast, the li^ritish 
possessions on the Sierra Leone littoral (47-5 per cent.), and 
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the Congo State (47-4 per cent.). The Cameroon colonies 
furnish a nicdium product Containing 40 per hent. of fat. 

lines. —For c’dihle purposes, in*the manufacture of mar¬ 
garine. 

'technical : "in soap and candle-making, and for solid 
lubricating materials. 

Nctmeo BriTER, T'A'PiiKSSEi) On. OF Nutmegs, On. 

OF Mace. 

(Muskatnuss('4, muskatbutler ; beurre do muscade, baume 
de muscade.) 

Baw material. —Nutmegs, tbe seeds of il///r/.vCV« ofticinalis 
{Mi/risHca. nio.sehaia Thumb). 

The tree belongs to the iloia of the Malay .Vrehipelago, 
where it still grow.s wild, and is also cultivated m those and 
many other tr<i])ical countries. The fruit is about as large 
as a peach and contains a single seed encasinl in a carmine 
coloured integument with numerous lissurcs. The seed, 
freed entirely from the hard e.xtornal shell and superficially 
from the inner integument, is met with in commerce as 
nutmeg ; the covering as mace. 

Prejiaraliira .—The broken nutmegs, nr those attacked by 
insects, are roasted, powdered, and jiressed between warm 
plates. 

Uses. —Medicinal and cosmetic. 

Properties .— 

Specific gravity at C. ...... O'lM.'j to 0*HHG 

Refiacliw index at 40^ C. ..... 1*470-1 

Solidifynig-point.41° to 44 C. 

Jlelting-point to Gl" C. 

Saponification value. ...... 15:J*5 to 191 *4 

Iodine value.40*1 to 85*7 

The commercial Iiidian oil, known as Banda soap, is met 
with in two somewhat similar forms. That from the Bnglish 
colonies is made up in yellowish-red, fine-grained, marbled 
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cakes of I’ectangiilar form and weighing about 1 Ib., which 
are wrapped in I’isang leaves; wlfereas that from the Dutch 
possfiasions, thougli made up in a similar form, is in larger 
(about 11 lb,), more .coarsely grained, lighter-coloured blocks 
wrapped in paper. The oil is of about tin-, consish-n&y of 
tallow, but more friable ; handles greasy ; is mottled white and 
yellow, and has a strong smell and flavour of nutinogs. In 
hot (ither it dissolves completely to a clear solution, but 
alcohol dissolves only the colouring matter, ethereal oil and 
licpiid oil, of which, along with 10 to 1,5 percent, of solid fat, 
the butter is composed 

Wiesiu-r iiicliules iinder the grouj) name of jVfvristica fat 
bf)tb nutiiHig butter and two oth<u' fats, Otoba and Dicuhijja 
fat, derived from sjiecies of INfyristica. He states that the 
Datjda Islands supply by far the largest quantity of nutmegs 
in the market, and also send over a large amount of nutmeg 
butter. At presi-nt this tat is prepared in nearly every 
country in iMiropo, but chiefly in Holland, and the Dutch 
nutmeg butter is esteena ,1 of better quality than that from 
the Indies in coiiseiiuence )f the frequency with which the 
latter is adulterati-1 by mineral and vegel,able tallow, wax, etc. 

ruder the, i.iicro.scope nutmeg butter a])j)ear,s to chiefly 
consist, of globular aggregations of acicular crystals of myris- 
tin, the granular matter being eutiivly , aide up of this sub¬ 
stance. Small globuli'S a,nd small granules, together with 
entire eclls and fragments of tissue from the parenchyma of 
the S('ed, arc interspersed throughout the, mass. The cells 
carry the colouring matter and contain starch granules, about 
O'O'J millimetre in diameter, of regular form, consisting of 
four to si.x individiiifl granules ' 

Otoha fat, also known as American nu,meg butter, is pre¬ 
pared in New Granada from the seeds of Myristica Otoba, in 
a manner similar to that pursued in the case of the true 
butter. At first it is tallowy and almost colomdess, with 
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merely a faint yellowish tinge, but subsequently becomes 
granular and assumes a light to dirty browri' shade. In the 
fresh state the odour is pleasant,' like nutmeg, but when 
melted a disagreeable smell is evolved.. Microscopically it 
resembles nutmeg butter, but is poorer in crystalline matter. 
It melts at 38° C., and, according to Uricochea, contains 
myristin, olein, and otobite, a substance discovered by this 
investigator, and occurring as large, colourless, tasteless, crys¬ 
talline prisms, corresponding in composition to the formula 
CjJIoiiOf,- melting at 133° C., and setting into an amorphous 
■condition after being heated to a higher temperature. 

Biciikiha fat is prepared in Brazil from the seeds of 
Virola hiciihyha. It has the same colour and appearance 
as Indian nutmeg butter, but with a less agre.eable odour 
and sharp acid taste. It behaves like nutmeg butter in 
presence of solvents and on saponification, and melts at 32° C.; 
the microscopic examination does not reveal any remarkable 
peculiarities. 

Dika Fat, Oba Fat. 

(Dikafett, Adika; beurre de Dika.i 

Haw niater;ial. — The seeds of Many iff ra grihoncnniK 
{Irvingia Barteri Hook). These arc employed not only 
for the preparation of the fat (which is similar to cacao 
butter), but also in the production of a chocolate-like mass 
(Dika bread; chocolat du Gabon) for alimentary purposes. 

Properties .—Dika fat forms a solid mass of the consist¬ 
ency of cacao butter. At first pure white, it becomes after 
long keeping somewhat dark yellow in colour externally. 
According to Wiesner the smell is agreeable, like cocoa, but 
according to Jackson it is repellent. Old Dika fat kept by 
Wiesner for six years smelt rather rancid, but not more 
unpleasant than cacao butter. The flavour is mild and the 
fat melts at 40° C. Examined under the microscope it is 
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seen to consist of an agglomeration of greatly corroded thick 
prismatic crystaffe. 

According to Peedemans a fat obtained Tfrom Mangifera 
gabonetms Aubry, characterised as Dika, and melting at 30° 
C., contained laurostearic and myristic acid but Wie’sner 
asserts that these data are derived from a different fat to the 
Dika described above. Dika fat is saponifiable, and its hard¬ 
ness renders it highly suitable for candle-making; it might 
also be used as a substitute for cacao butter. 

Bay Oil, Bay Bekey Oil, Laurel Oil, Expressed 
Oil of Bay. 

, (Lorbeeri'l; huile do laurier.) 

Bair material .—Fruit of the laurel, Laurus nohilis ; 
habitat. Southern Europe. 

The fruit is about the same size as a small cherry, of 
round or oval shape, and a lustrous, almost black colour. 
U'hc thin, brittle integument is covered with fine wrinkles 
and surrounds a stone as tlon as pa 2 ier, enclosing the loose, 
light brown, oily-flesbed kernel, which readily divides into 
two parts. Its odour is strong and peculiarly aromatic, 
resembling the bitter fatty taste. The kernels contain about 
'I’o per cent, of volatile oil and ‘24 to 3li pe. cent, of green fatty 
oil, together with laurel camphor, a wa\y fatty oil (lauro- 
stearin), starch, resin, etc. 

Preparation .—Crushing and pressing the fruit either in 
the fresh or dried state. 

Properties .—The fat forms a buttery, granular, yellow- 
green mass, with a strong odour of laurel and a liitter 
aromatic flavour. It melts at 32° to 36° C., and is completely 
soluble in ether and in hot alcohol, whereas cold alcohol 
merely extracts the green colouring matter and the ethe¬ 
real oil. 
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Ct.vlam ]?T;TTnn, NrNCA Oil, etc. 

(Bassiafelt, ('ralanibiitter, Shcabutter, Schihbutter, Ma- 
wahbutter, Illipciil, Djavccil, Nounffonril; Bciirro do rose de 
Chino ; huile de Xoungon, Illiiie, Mabwah.) 

lUiw ■nuiierutL —Seeds of several varieties of Bassia grown 
in India and the West Coast of Africa. The fat-prodncing 
species of the Bassia family are not yet snlliciently defined. 
Probably BaKniii. Parhii Jloxh. (India, Scin'g^iO yields Shea 
butter; Brt.vsw h'tiijifoUa L., lllijxifat: and JJn.wm laiifului 
Koxh. (India), Mahwa IndhT, but tin' species yielding the 
best African Djavelatand Munga oil is slated to he Jiasxia 
DJair or MimufKipx Njare, but this has not yet been dearly 
authenticated. 

The st'eds are large, several centimetres in length, and of 
a variety of shapes, covered by a fairly thick shell, in which 
the oily kernel is encased. I’he oliferous tissue of the Bassia 
seed (Bassia loiajifnlia) consists of thin-walled cells, mea¬ 
suring some ()’()6 millimetre in longest diameter, winch 
when examined under water a|)])ear almost (mtirelv fill'd 
with minute globtiles of oil. Mounted in oil, each cell is 
found to contain numerous doubk' refracting granules and 
rods, which, so far as may 1 h' determined by their ratio 
of solubility, consist of crystallised tatty acids. (.'olourJess 
parenchyma cells are inU!rs])ersed with fairly regular groups 
of brown cells of similar nature, containing apjiareiitly an 
oily liquid wherein aleuron granules, but tio crystallised fatty 
acids, appear. Wiesner observed this in thrcc-year-old seeds, 
but it is not on that account certain that the same conditions 
obtain in the fresh seeds used for the preparation of oil. 

Preparation .—Pounding the seeds and pressing at moder¬ 
ately warm temperature. The proportion of fat in the seeds 
is 40 to 50 per cent. 

Properties .—All classes of Bassia fats are of the consist- 
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eiicy of butter at the ordinary teinperatnro, and are pfreeniah, 
yellowisli (seldo^n white), or (so ii is said) reddish in colour, 
with an agreeable smell c.f cocoa when fresh. The fat froin 
Bassia butyrarca remains sweet for a fairly Ion" time, but 
Illipe, Nunpa, and Djavc fatsijuickly turn ran:id,each assum¬ 
ing a characteristic unpleasant odour. 

The density of these fats ranges between ()'n4H and 0'959 
at the ordinary temi)eraturo, and the melting-point varies 
from ‘27’ to 4.'!" ('. According to the researches of 0. Henry, 
Ibvssia fat contains stearin ; and, accordin*g to I’elouze and 
lioudet, olein, the former about ‘10 per cent, and the latter 
(SO ]»er cent., with a littbi lauric acid but no palmitic, accord¬ 
ing to Soutbcomlx;. • 

I'lidcr )h<! microsco]ie Bassia fat appears as a colour¬ 
less oily mass, enclosing innumerable radial aggregations of 
crystals along willi small isolated crystals, 'I’lie fat is un¬ 
usually rich in free fatty acids. 'I'he above-named brownish 
cells also apjiear, moslly in a bigbly compressed condition. 
When till' slide is wanned until the fat melts, numerous 
small, angular, single refractive granules are revealed, and 
the brown cells appear more clearly defined. On rc'-cooling 
the mass,.till' fatty acids crystallise out in radial grou]is. 

lllipc fat is greenish-yellow, becoming white on prolonged 
storage. It melts between 25" and 29 C., -uid dissolves with 
difficulty in alcohol, but readily in ether. 

Shea butter is green at first, turning subsequently almost 
white, and melts at Jd" C. It dissolves with difficulty and 
but imjiei'fecdly in alcohol, even at boiling tempesatnre, but 
completely in ether. 

Choric butter or I’ulwara bu^.ter is, according to Henkel, 
obtained in Nepaul from Bassia hutyracea, and is said to be 
white and of high melting-point (40° to 51° C.). 

Hjave fat is greenish-yellow in colour, has an agreeable 
odour of cocoa, and melts at 10‘2° C. 

10 
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Nunga oil behaves in a similar manner, but has an un¬ 
pleasant, smoky smell. * 

Shea butter is considered the best, and Illipe the lowest 
quality among the Bassia fats. 

Uses. —Alimentary: in the fresh state they are used as a 
food in the countries where they are produced. 

Technical: for making soap and candles. 

Ceabwooe Tallow. 

(Carapafett, Kiabholzfett, Andirobaol; suif de Carapa.) 

Baw material.—Tho seeds of the crab-tree, CarajHi guia- 
. nensis, in Guiana and Brazil; in the latter country the tree 
is‘called Andirobcira. 

The seeds, which are about the size of nuts, telrahedrally 
flattened, covered with a thin brown shell, and contain about 
50 per cent, of fat, aie at jiresent employed on a lai-ge scale 
in Guiana and Brazil for the preparation of fat. Cara 2 >a 
Toulouroiina (Guinea) yields seeds that contain 65 per cent of 
fat, and are utilised for making Touloucouna oil. 

Pre 2 )aration .—The seeds are broken and boiled, whereby 
the fat separates out as a yellow butter; the residue is sub¬ 
jected to pressure. 

The products vary with the temperature and the e.xtent 
of pressure applied. From the first pressing a fat, com¬ 
pletely solid at + 4" C., and melting at 10'C., is obtained. 
The sample examined by Wiesner was a yellowish mass, 
light brown in patches, and of the consistency of gruel at IH" 
C., at which temperature it consisted of an oily matrix with 
floating masses of harder white matter. The smell is faintly 
acid and not unpleasantly aromatic, the taste strongly bitter. 
According to Cadet this bitter flavour is due to small quan¬ 
tities of strychnine. The bitter substance cannot be removed 
by agitation with cold water, but prolonged boiling with 
water takes it away completely. 
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Under the microscope a colourless, homogeneous, oily 
matrix is revea’led, in which are embedded large numbers of 
globular masses, composed of fine crystals of fatty acid, in 
addition to isolated acicular crystals and strongly refractive 
granules. 

Crabwood tallow is completely and readily soluble in 
ether, but only slightly so in alcohol, and is quickly and com¬ 
pletely saponified by alkalis. 

Uses. —Technical: in the manufacture of soap and candles. 

(Jhtnese Vegetable Tallow. 

(Chinatalg, chinesischer Talg; suif de la Chine.) 

• 

limn ntatfrial .—The seeds of StUlinrjia schifnra. a tree 
growing wild, and also long cultivated, in China. From the 
end of the last century it has been extensivelj' cultivated in 
the north-west of India, the Punjab, the West Indies, and 
the coast of South Carolina. The seeds are about as large 
as hazel-nuts, black in cok)ur, and arc covered with a fairly 
hard layer of white tallow, ihe seed albumen also containing 
fat. 

Preparation —The seeds are gathered in Novcml>er and 
December, pounded in stone mortars, and the fairly dry mass 
exposed to the actimi of steam for about i quarter of an hour 
in cylindrical vessels, after which it is subjected to gentle 
pressure. The congealed mass is warmed over hot embers 
and filtered through straw. 

By strongly pressing the shelled and finely pulverised 
seeds a liquid oil is obtained, known in China under the name 
of “ Ting-yu ”. 

Properties .—The properties of the Chinese tallow met 
with in English commerce are not always the same. The 
density varies at 15° C. between 0'915 and 0'918 and the 
melting-point from 35° to 53'2° C. This fat is rather hard. 



148 VK«K'l'AliL]J ]-'ATS AI^) OILS. 

• 

leaves but little fatty stain, is white or greenish-white in 
colour, and has an acid reliction, free acetic and propionic 
acids being always present. ' 

According to Thomson and Wood, Chinese tallow con¬ 
sists of palmitirl and olein but no stearin. The stilistearic 
acid found in this fat by Brack has since turned out to be 
palmitic acid. 

Uses. —Technical: for making candles and soap. 

PiNEY'T allow. Malabar Tali.ow. 

(Piueytalg, Vatei'iafett, IMalabartalg, Pflan/.ontalg; smf 
de Piney.i 

Itaw inateriaL -—The seeds of the Past Indian ’cu])al-tr(H'. 
Vateria indica. 

Preparation .— Pounding and warm pressing the seeds. 

Fro 2 )crtir.s .—The fat is at first yellow, but after (irolongi'd 
storage it becomes pure whiti' and assumes a granular, fit 
fi'equently a radial appeaj-ance, from the crystallisation oi 
free fatty’ acids, ft is tasteless, and has a faint, ))leiisant 
smell. Under the microscope it apjiears (as a dry ])re)iara- 
tion) to consist,of ill-defined liimjis containing hereiuid there 
small drops of oil ; the lumjis contain .so much air that their 
form cannot be clearly discerned. If, however, the fat be 
reduced by olive oil, it is found to consist of a mass of single 
acicular crystals containing occasional parenchyma cells filled 
with crystalline needles. When heated to melting-point and 
cooled, the fatty acids crystallise out in fine needles. Babing- 
ton has examined the physical and chemical properties of 
this fat, which, according to’ his researches, has a specific 
gravity of 0-9‘260 at 15' C. and of O’SOGS at 86-4° C., at which 
point it melts. It is saponified by alkalis, and coloured 
green by chlorine gas; contains about 2 per cent, of a fatty 
oil extractable by alcohol even in the cold, and possessed 
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of a disaf^rceable smell. The bulk consists of free fatty acids 
and fat, solid at ordinary temperatures. 

Uses. —Technical: for candle-making. 

V'luoLA Tallow. 

(Vli-olafett, Virolatalg ; .suif do Virola.) 

Raw material. —The seeds of T*M-o/a sehiftra, from 
(j niana. 

Rrcparatkm. —Boiling and pressing the seeds. 

./Vo 2 )r/'to'.s'.--Tbis fat forms at the orchnary temperature 
a yellowish, tallowy mass, which when left alone becomes 
<'(.>vered with a crystalline incrustation of nacreous lustre. 
'I’Ik' interior is fre<|UontIy brownish and interspersed with 
dots of crystalline aggregations. The smell of the fresh fat 
ri'calls that of untmeg butter, but it ((uickly becomes rancid. 
'J'he microscope shows a fatty matrix, enclosing a number 
ol radial (ibres of crystalline aggregations (fatty acids), a 
brown, finely granular mass, and brownish parenchymatous 
cells, which contain latiy globules and colouring matter 
along with .small aleuroii granules. 

Virola tallow partially melts at 41' C., and becomes 
liipiid at/»l) (1. It is comjiletcly soluble in alcohol and ether, 
but only one-half dissolves in aqueous ammonia, and it is 
but partially saponifiable. 

.lAl’AN Wa.N. 

(f ire de -lapan, suif vegetal vert; Japanwachs.) 

Raw materiaJ.---'Y\w. berries of certain speciejj of sumach 
trees, Rhus siirceitanea, R. rrniicifrra, B. acuminata, and 
]{. si/Ircstris, growing principally in China, but also found in 
.lapan, India, and Indo-China. The berry consists of a 
small kernel enclosed in a thin green crinkled covering 

Pnparation. —The seed is pounded to remove the outer 
covering which is broken up and pressed in bags in a wooden 
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press: the fat is greenish, but it is subsequently purified and 
bleached in the sun. 

Propcriws.—japan wax usually comes on the market 
in cakes about 6 indies square and 1 inch thick, stamped with 
Japanese characters. It is creamy-white in colour, opaque, 
and has a peculiar tallowy odour. On keeping it becomes 
yellow and the surface breaks up into a tiny tessellated film 
which has a crystalline structure. The melting-point of the 
fat is 50' to 53 C. ; specific gravity at 15" 0., 0-975, and at 
22° C., 1-002: saflonification value, 217 to 237, and iodine 
value, 4-2 to 15-1. The wax dis.solvcs in hot alcohol, separat¬ 
ing out again on cooling, and is soluble in etber, chloroform, 
etc. Japan wax is stated to be composed chiefly of palmitin 
and free palmitic acid, but this cannot bo the ca.se as the 
melting-point of palmitin is 63° to til (’. and that of palmitic 
acid 62" C. The amount of free fatty acids varies from 4 to 
16 per cent. 

Uses. —Similar to the true waxes, for i»lishing, etc., but 
it is not very suitable for this purpose owing to its softness. 
It is very useful for forming emulsions since, it is readily 
emulsified by solutions of carbonate of soda or potash, el¬ 
even borax.' K is not suitable for candle manufacture. 

Vegetable Pats of Less 1.vipuktan('e. 

Cohune fat. —The Cobunc palm of South America 
(Attalea cohune) bears a fruit containing a small bai-d nut, 
the kernel of which contains 65 to 71 per cent, of a solid 
white fat, similar to coconut fat, and melting at 1S° to 20° C. 
The difficulty of shelling the nuts, however, has so far pre¬ 
cluded their use. 

Mafura tallow is obtained from the nuts of Trichilia 
emetica {Mafureria oleifera) of East Africa. The kernels 
contain 68 per cent, of a dark yellow fat having an odour 
resembling cacao butter, but no taste. It melts at 36° to 
39° C. 
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Macassar oil is a yellowish-white soft fat obtained from 
the seeds of Schleichera trijuga, growing in India, Ceylon, 
and the Malay Archipelago. The kernels of the seeds yield 
about 00 per cent, of fat, which consists mostly of the 
glycerides of palmitic, lauric, oleic, and arachidic’ acid. 
Locally it is used for burning, as a hair oil, and for medicinal 
and cooking purposes. 

Chaulmoogra ot/.—This is the product of Tarahtogenes 
Kurzit, (Hydnocarpus Kurzii). It is obtained from the seeds 
of the plant which is indigenous to Buhnah and Assam. 
Chaulmoogra oil is a soft buttery fat, slightly yellow, and 
with a peculiar odour. It is used principally as an ointment 
for skin diseases both in the Bast and in Europe. • 

Hydnoiarpus fat is obtained from the seeds of llydno- 
carpus \\ ighlkma which grows in the Western Peninsula 
of India. The kernels contain 41’2 per cent, of fat, which 
IS soft at ordinary temperature and yellowish in colour ; 
it has a characteristic smell, and melts at 23” to •25' C. 

Both the above fats jotate a ray of polarised light, the 
Chaulmoogra oil having a specific rotation -f 52’ and Hydno- 
carpus fat -f 57'7 . They are also both poisonous, and fatal 
results Ivive occurred in one or two instances when these fats 
have inadvertently been used in the manufacture of mar¬ 
garine. 



CHAPTIiK VIII. 

THE PREPARATION OP VEGETABLE PATS AND OILS. 

PrELIMIN.VRY TuKATMENa' IIP THIS SliED. 

As we have seen in the section devoted to tlie general 
characteristics of the fats and oils, they are of varying dej'rees 
of .consistency, some licino mon^ or less liijuid at ordinary 
temperatures, others thicken hclow 10 forming a ^'ran- 
ular deposit, whilst others again remain hnttery, or set 
like tallow, even at high summer temperatures '^I’hese jn'o- 
perties influence the ehoier‘ of uu-thods of preparing thi‘ fats 
and oils from their respective raw materials. Prom tin; flesliy 
olive, as well as from the various oil-seeds (rajx;, linseed, 
sesame, etc.), the oil may he obtained hy more or less power¬ 
ful pressure, although it is not feasihlo to extract all the 
oil by pressure, in this way, the mass on heating yielding a 
further proportion, but even then some, oil still remains in 
the residue. The solid fats, which come to us from tropical 
countries exclusively, can only be extracted by tlie aid of heat, 
the most primitive method being that of boiling the fat-pro¬ 
ducing substance with water and completed by hot jiressing, 
which of course also assists in increasing the amount ex¬ 
tracted. The most complete method of obtaining all the oil 
or fat from oily and fatly seeds or fnrlts is, however, by 
extraction with the aid of a solvent, after cold pressing. The 
oils obtained by cold pressing or cold drawing arc the finest 
and best flavoured, being also of better colour than when 

heat has been applied. This is easy to understand, since by 

(1.V2) 



Tira I'Hkpakation (9.' at’c^jotaulp; path and oils. 353 


the mere application of pnissure only a certain quantity of 
loosely held oil*is forced out, which*is perfectly free from 
other substances contained in the seeds, such as colouring 
matter and albuminous or protein bodies partly expressed in 
the warm jjrocess. 

i’oppy oil and linseed oil afford good examples of this; 
when cold pressed, they havo; an agreeable sweet flavour, and 
are suitable for alimentary pui'])oses, as salad oil or in the 
baking and roasting of food ; whereas the hot-pressed oils are 
of unpleasantly bitter, irritating flavour, esfieciallj" so in the 
case of linseed oil, and are no longer fit for use as food. It 
may therefore be regarded as a fundamental principle that 
all oils and fats of vegetable nature intended for alimenta*'y 
purpos(;s sbould be jiressed without the aid of heat, hot press¬ 
ing and (extraction being only applicable to fats used for 
tetdmieal ))ur])oses. under \vhi(di category is comprised the 
bulk of the vegetable oils, fl’he “ extraction” process, wbere- 
liy the oil is obtained from the seeds and fruit by the aid of 
a solvent, such as carbon bisulphide, benzol, petroleum ether, 
canadol, etc. (liquids boiling at low temperatures), is per¬ 
formed upon tinel', ground raw material, the fat of which 
jiasses info solution, and is olitained as a residue, when the 
solvent is driven off from the extract by distillation. This 
method reipiired a number of years to gan favour. 

i)r. Heinrich Schwarz in his report on olctginous sub- 
.stances in the Vienna Universal Exibition, 1873, referred 
to the “ extraction ” method as follows :— 

“ The process of extracting the remaining ojj from the 
pressed residue (especially in the production of olive oil) 
by means of carboif bisulphidi* has rapidly developed, par¬ 
ticularly in Italy. One firm from Bari exhibited carbon 
bisulphide prepared for this purpose, one-third of their yearly 
production of the article being employed in their own works 
for the extraction of oil. A similar factory has been working 
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successfully at Leghorn for some years, and in Greece (Corfu) 
the same process for 'extracting the oil frbm the residues 
from the olive oil presses is practised. The sample products 
shown at the exhibition were dark green in colour, and 
remained of the consistency of butter even at summer tem¬ 
perature, pointing on the one hand to the presence of chloro¬ 
phyll in solution, and on the other to the predominance of 
margarine in the oil, a circumstance favourable to its use in 
the manufacture of hard soaps.” 

Deiss was th(5 lirst to propose the extraction method in 
Germany, where it was practised but without much success, 
and now is only employed at a few works, v-.g., Ilcyl’s factory 
at Moabit. The modern improved methods of pressing yield 
but very little less oil, rendering them more palatable and 
nutritious and what remains in th(‘ cakes saleable as cattle 
food at a good price; besides, the cakes from the pressing 
process are better adapted to meet the requirements of the 
trade as regards storage and transport than the powder 
remaining from the extraction method. The extra yield 
obtained in the latter process is almost counterbalanced by 
the dangers of the method and the loss of solvent; it is 
probably or.ly*profitable when oil is at a high price,, or where 
the residual oil, as in the case of the fatty lumps from the 
olive presses, cannot be recovered in any other way. It also 
appears that only those factories prosper wherein, by the 
use of simple appliances, the escape of the carbon bisulphide 
is reduced to a minimum, even though a larger quantity of 
the solvent; is used in the extraction. 

The chief defect in the extraction process lies in the 
low feeding value of the meal—consisting of the component 
parts of the fruit or seed after removal of the oil—as com¬ 
pared with oilcake (which always retains a certain percentage 
of fat or oil), and the difference in price resulting there¬ 
from. Where oilcake brings a good price, and the increased 
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value of the extra oil obtained by the extraction method does 
not compensate*for the lower price df the meal, this latter 
method will naturally be discarded and the press residue sold 
as cake, more especially as the erection of an extraction ap¬ 
paratus entails capital expenditure besides a certain amount 
of working expenses. 

Furthermore, the nature of the solvent exerts an influence 
on the quality, i.e., flavour of the oil. Carbon bisulphide is 
preferable to petroleum ether, in that it dissolves a larger 
<juantity of oil and at a lower temperature than the latter; it 
is also more easy to recover and, if pure, leaving behind no¬ 
trace of its flavour in the oil. On the other hand, carbon 
bisulphide has the drawback of dissolving out resin aad 
colouring matter, neither of which i.s extracted by petroleum 
ether, nor is there any unpleasant smell left behind by the 
latter, such as occurs when impure carbon bisulphide is used, 
so that petroleum ether is .suitable even for fine edible 
oils. In North America this solvent is largely employed, but 
it requires a more complicated apparatus than bisulphide 
on account of its tendency, due to low specific gravity, to 
condense on the surface of water rather than below like 
carbon bisulphide. Moreover, oxidised oil ’S only imper¬ 
fectly extracted by petroleum ether. 

The preliminary methods of preparation to which the- 
materials for pressing or extracting must be sul jecled relate 
to (1) Mechanical separation (cleaning) of the seed from the 
seeds of other plants and organic or inorganic impurities; (2) 
liemoval of the more or less hard shells or husks which 
would lower the quality of the cake or meal, or absorb oil; 
(3) Crushing or griilding to brfak down the seed cases and 
to convert the seed or fruit into meal or pulp, thereby facili¬ 
tating the expression or extraction of the contained oil 
or fat. 

Formerly these manipulations were performed in an 
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exceedingly jirimitive fashion. For example, the seeds were 
bruised by stones in a' stone mortar or betw'een millstones, a 
practice resulting in considerable waste of valuable material. 
Less value was also placed on the cleaning of the seed than 
is nt/W the casje in the light of modern experience, so that 



it is easy to understand that with progressive technical im¬ 
provements in the milling of oil seeds, the quality of the 
product has been raised. As the storage of the raw material 
also naturally affects the quality of the oil or fat, it 
is important that this should be effected in a suitable 
jnanner. 

Stobikg Oil Sei;i)s. 

Like all vegetable substances, oil seeds contain a certain 
proportion of moisture, and are liablL*, if not frequently 
exposed to the air, to unfavourable changes due to the 
attacks of fungi, mould, etc., softening the husk and 
deteriorating the quality of the oily kernel. Very often the 
seeds are externally damp when jmt into store, in which 
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case they require specially careful handling, consisting of 
frequent movement in dry airy store-rooms bj shovelling the 
heaps from one position to another. This operation needs 
to he repeated at regular intervals; the more frequently it 
is performed the less likelihood of loss from' damage being 
incurred. 

Frecjuently, however, it is impossible to move the enor¬ 
mous mass by manual labour. This particularly applies to 



Fn.. 1].—Oil seed storo (Itoso, Downs it Co.) 


stocks in large oil works where sufficient must be stored at 
gathering time to last for the, entire year. In such cases it 
is necessary to arrange the heaps in such a way .that they 
may be moved by means of mechanical appliances as often 
as needed to ensure ‘the consen-ation of their valuable pro¬ 
perties until such time as they be needed for the press. 

Such a storehouse has been constructed, by Grimm, of 
stone and iron, similar to a granary, and perfectly fireproof. 
(Figs. 10 and 11.) 
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The oil seeds are raised by means of an elevator, archi- 
medean screw, or similar appliance to the' second or third 
floor, where they are emptied into the hopper K and are 
•carried up to the roof of the building by an elevator E. The 
domed roof, made of corrugated sheet-iron, is fitted with 
a lantern turret for lighting the rooms. In this turret is 
situated a screw which conveys the seeds in a horizontal 
direction and distributes them through perforated pipes on 
to the upper floor, the distribution being regulated by slides. 
The other floor'’spaces communicate with the first one in 
such a manner that each in turn can serve as a resting-place 
for the seed. When the change from one floor to the other 
is to be made, the valves of 1-50 pipes of about 2 inches in 
diameter are opened, whereby the seed descends until a heap 
•of about 5 feet in depth is formed, a rotatory motion being 
imparted to each seed by the fall. The seeds collect into 
•conical heaps on the floor. 

The valves are connected together by rods, the entire 
control of the transfer being exercised by a single workman. 

To transfer the seeds from the lowest to the upper floor 
so as to recommence the manipulative operations, they are 
conveyed by biur longitudinal archimedean screws to a trans¬ 
verse screw, debouching into the hopper K, feeding the 
elevator E. 

Variations in the working conditions may render other 
•directions of movement advisable; for this reason the 
columns supporting the floors are traversed by pipes with 
'lateral openings through which the seeds may be passed. 
By this means the seed may be lowered from the roof direct 
if necessary to the lowest fl'oor without having to traverse 
the others, and it is also possible to exclude any one floor 
from the circuit if desired. If, for example, new seed is 
introduced, the floor upon which it is placed can be shut off 
without interrupting the manipulation of the remainder. 
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The ceilings of the store-rooms are of corrugated iron. A 
ton and a half ftf seed can be stored dn every square metre 
of floor space. The pillars are connecte’d by braces to 
support the lateral thrust. Motion is imparted to the 
elevators by shafting branching from th, interme’diate 
gearing of the oil mill, and wherever the driving-belts have 
to pass through the seed heaps, they are protected by iron 
casing extending above tne surface of the heap. Ventilation 
has received special attention. The shutters are constructed 
of iron, and by means of connecting rod.s* a whfJe row of 
windows may he opened or closed at once. When necessary 
an e.xtra elevator, serving three floors, can be erected; this 
is advantageous when the store communicates with other 
storage rooms. Provision has then to be made for the 
horizontal transport of the seed, as screws do not act 
sufficiently w'cll when the distance is great. Kecently a new 
method of transport has come into use. consisting of a wide 
endless belt of caoutchouc or cotton, moving horizontally 
and kept on the stretch. The seed being discharged on to 
the one end of this 1'2-inch belt, travels with it, without a 
single seed being spilled, until the other end is reached. 
Such a method of transport helps to preserve and clean the 
seed. 

Cleantno the Seed. 

The seed must be free from sand, earth, s^vms, etc., of 
plants and all other impurities, as well as from foreign seeds, 
otherwise the cakes may po.ssess a disagreeable after-flavour. 
Again, the presence of sand or dirt tends to waar out the 
machinery, in addition to injuring the quality of the oil¬ 
cake by increasing tfie proportion of non-nutritious material 
therein., Foreign bodies of lower density than the seed may 
be removed by a blower, the draught of which carries them 
away. Foreign seeds capable of lowering the quality of the 
oil seeds may conduce thereto in different ways. 
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1. Oil-yielding seeds will not greatly lower the percent¬ 
age of the product, bht may appreciably iifjure its quality, 
as, for example, when seeds yielding drying oils contain 
others yielding non-drying oils. Thus in linseed there arc 
found seeds of,,wild radish, mustard, or camclina, because 
these weeds constantly infest the linseed crop. 

2. Seeds containing some oil but yielding none when 
pressed nor absorbing any when in the state of meal, simply 



Fig. 22 .—Scroouing cylinder (front view). 


adding to the bulk of the mass. Such are Ileawort and corn- 
spurry. 

3. Seeds containing little or no oil. These absorb oil dur¬ 
ing the pressing process, and thereby reduce the yield. Such 
are flax weed and darnel. 

The earthy and other admixtures also take up oil, 
diminishing the yield and increasing the weight of the cake. 

In the subsequent cleaning operations a great deal 
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depends on whether the impurities are equal in size to, or 
greater or less than, the seeds to be cleaned. If they are of 
the same size as the latter the difficulties are increased, since 
they remain mixed up with the seed unless sufficiently soft 
to be crushed in a sieve (like earth). Impurities larger or 
smaller than the seed are easily removed by passing the seed 
through a riddling machine where an oscillating motion is 
imparted. Siudi an apparatus is depicted in Figs. Ii2 to I.*). 
The cylinder is of hexagonal or octagonal section, ‘25 to 32 



Fia. 13.— Screening (•)liiulor (elevation and vertical section). 


inches in diameter, and from 3, to 80 feet in length, sloping 
from C to K at a pitch of about ‘2 to 3 indies nor running 
yard. The driving axis of the cylinder is hexagonal or 
octagonal, about 0 inches in diameter, and fitted at the ends 
with trunnions revolving in cast-iron bearings, .a driving 
pulley B being affixed to the upper trunnion. The frame¬ 
work of the drum C, consisting of 6 or 8 wooden rods, is 
covered, for a distance of some 48 to 44 inches from the 
upper end, with a screen of fine iron gauze (Fig. 14) of 
inch mesh. The remainder of the frame is covered with a 

coarser netting (of about 5 meshes to the inch). The feed 

11 
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pipe F, is of tin-plate^ and is bent in the direction in which 
the’ ■cylinder rotates. The latter is arranged internally in 
such ai.'mdhaer that the dust arising from the seed is 
removed by a blower. The apparatus requires :f horse-power, 



FiQ. M.—Wire scrcoii. 15. -Wii’i’ 

makes 40 revolutions ))er minute, and is ca])abli’ of cleaning 
to 10 bushels of rape per hour. In the case of very dirty 
seed, the slojic of the machine is reilnced to about 1,; inch 
per running yard, the sliced being increased to double the 
above rate. 










































CHArTER IX. 

INSTAJ,LATTON' OF OIL .\XI> FAT WOlUsS, AND TJfF APPARATUS 
USKD FOR (ilUNDlNi.i, I'UKSSING. AND F..XTRACTING. 

Tiiu cleaned oil seeds are next ‘rroniid to meal in various 
kinds of apparatus, lint the large oil fruits, palm kernels or 
coconuts, re(|uire to In hroken up small before grindin"”. 
C(‘rtaiii among tlieiii, such as ciisloi’-oil beans, are first 
decorticated by tlic aid of special niacluiics (Figs. ]li, 17) to 
remove the leatbery or coi-k-like seed capsules, and then 
ground into meal or <'rushed to a soil mass, wherebv the oily 
kernel is fully e.\|iosed .and obtaineii clean, 

1’be coconut breaker. -bo\vn m Figs. IS and ID, reduces 
the coconut (coprahi to ]iieces the. size of jialm kernels, that 
is to say, to such dimensions as jierinit their being ground in 
a palm Iscrnel mill. The kiii\es and hojiper .irc constructed 
of cast stool, but the up[ier part of thi fe-d box' is now made 
of wood to facilitate removal. 'J’he macl.'n.' is very strong 
throughout, and of considerable eapacit}!. 

Dt.SINTEGRATOIl FOR (aiCONTTTS. 

The disintegrator (Fig. -iU) is largely used in €eylon and 
other countries where cocoimt^ are grown. It grinds by 
percussion, the material being introduced at the perijihory 
of the drum, where it falls on to the end of the beater, which 
rotates at the rate of about 15 feet per minute. Disintegra¬ 
tion is effected either by this contact or else by the impact of 

the material against the toothed internal wall of chilled iron 

flfid) 
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enveloping the upper part of the drum or the steel sifting 
rods at the bottom. The manufacturers, Messrs. Eose, 
Downs & Thompson, of Hull, emphasise the difference be¬ 
tween this mill and those grinding by friction between iron 
plates revolving at high speed. The beaters of the disintegra¬ 
tor move at a uniform distance (1 inch) from the walls of 



Fui. IG.—Cotloii-se«<l decorlicator. 


the drum, (whether the material is to be finely ground or 
merely granulated), and pulverise by beating with a flat surface 
instead of grinding between two corrugated-iron plates, as in 
ordinary mills, which have to be set closer in proportion as 
the material is to be more finely ground, whereby increased 
friction results. Grooved plates are, moreover, unsuitable 
for pulverising, being only capable, even if enormous power 
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be applied, of granulating the material, but never of convert¬ 
ing it into a fiife powder. The capaeity of the disibtegrator 
varies, with the size, from 10 cwt. to 4.^ torts per hour. 

• Stamps and Eikh: Ri'nnees. 

Formerly ordinary millstones or stamps were employed 
for preparing oil seeds and fruits for the press. The stamps 
consisted of a trough in which the material was placed and 
subjected to the concussion of a row of stamps, rising and 



Fig. 17.—Hand-power decorticator for caator-oil seeds. 


falling at regular-intervals, eftrd so gradually reducing the 
mass to a meal of greater or less degree or fineness, a certain 
amount of oil being at the same time expressed by the con¬ 
cussion of the stamps. 

Subsequently stamps were replaced by edge runners, which 
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ground without concussion, and thereby prevented the pre¬ 
mature Expression of the fat or oil. The Arrangement of 
these runners is Shown in Figs. 21 and 22, the fonner being 



Fu;. JK.— Cocomit breaker (\iewefl freon abo\e). 


fitted witli overhead driving gear, and ’.hi; latter driven from 
below. The choice of these two methods of arrangement 
will depend on the space at disposal, there being no difference 



Pig. 19,—Coconut breaker (front view). 


in their influence on the quality of the produce, since the 
pressure is not exerted by the driving gear, but only by the 
weight of the stone or metal runners. 
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The final grinding of tl)e seeds or disintegrated fruits is 
effected by 

CursHiNG Kollers. 

The arrangement of crushing roller mills is indicated in 
Figs. 2‘-\ and Ilf. A large iron roller A, eibuer smootii or 
slightly grooved, of some 4 feet in diameter and 10 inches in 
width, is actuated by a motor. A second roller B of the same 
width as the first but smaller diamett'r (about 1‘2 inches) can 
be adjusted by screws to ajiproach or recede from the face 
of the larg(' roller. The feed hopper (! is fixed over the 



Fifi. 20.—for coconu-if. 


rollers, and contains a grooved roller D, worked from the 
axle of A by a driving belt outside the hopper, and serving 
for the regular distribution of the seed to the latter. The 
feed is regulated by an adjustable board E. SeVapers FF, 
kept in position by weighted •levers, serve to remove the 
adherent meal from the rollers. 

Usually the rollers are adjusted so as to completely crush 
the seed falling between them, and deliver it as meal to the 
receiving trough below. It is, however, absolutely essential 
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that the seed should have been previously passed through a 
properly constructed Sorting machine to remove any hard 
bodies (stones, e*tc.) which might easily damage the rollers 



Fig. 21.—Ordinary edge-runner seed mill. 


and necessitate their being re-turned in order to be of any 
use. 

There are various modifications in the arrangement of 
crushing mills, chiefly relating to the number of rollers, 
which depends on the amount of material to be treated, i.e., 
on the size of the works. The breaking machines serve not 
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only for grinding the seed but also for re-grinding the cakes 
of meal from ihe press, and preparfe them for tlie second 
pressing. Disintegrators are also frequentfy used for break¬ 
ing up the^ oil cake, on account of their enormous capacity 
and the fine meal they produce. 



Fig. 22.—Kdge-runntM* seed mill (Anglo Amorican pattern). 


Highly effective roller mills for seed i. ru>hing are shown 
in Figs. 26 and 27. Those mills are provided with three pairs 
of rollers, and are chietly used for grinding palm kernels and 
ground nuts. The two upper pairs of rollers are grooved, 
the lowest 2ia'ir being smooth. On the othep hand, for 
crushing linseed, cojirah, and other oil fruits, mills with 
smooth^rollers arc* used ; these must, however, have a soft 
surface. For this purpose the pattern shown in Fig. 2K (one 
or two pairs of adjacent rollers), or else that given in b'ig 2.5, 
is employed. 

The seed meal prepared in the foregoing manner is next 
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subjected to cold pressing, if intended for the production of 
finest quality alimentary oils, without any further treatment. 
For oils of lowef quality the seed meal is warmed before 
pressing, in^order to liquefy the fats and oils and facilitate 
their e’xtraction jn the press. Formerly it was customary to 



perform this heating in a very primitive manner in iron pans 
heated by direct fire or hot water, a method which exposed 
the meal to various contingencies, particularly the risk of 
overheating. On this account it not infrequently happened 
that instead of clear and agreeably flavoured oil, a product 
of decidedly empyreumatic taste and smell was obtained. 

It is only recently that special , 

Sbed-heatinq Pans 
have been introduced. 

These appliances are of very simple construction, as is- 
shown in Fig. 29. The vessel cc, which has a highly con- 
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cave bottom, is surrounded by an outer flat-bottomed jacket 
aa. At the cenfte of the cylinder (J is an axis p, svfpported 
at m, and carryinj; arms 11 for stirring up thd* contents of the 
pan. The vvarmed seeds are drawn out through an opening 



Pig. 2.5. --Seed crusher (.\iiglo-Ameriean pattern). 


at the bottom of the cylinder, which is closed by a»shutter k. 
Steam is admitted ria f, and the condensed water run off at e. 

As will be seen from the sketch, one side of the pan rests 
on brick setting, the.other side being conveniently supported 
by an iron leg r. In practice a number of these pans am 
placed side by side, the stirrers being actuated by gearing on 
a single shaft suspended from the coiling. 
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The size of the pan c depends on the capacity of the 
press; if is not advisable to have the pan 'larger than the 
•Capacity of each'press. 

As soon as the contents of the pan are sufficiently heated 
a prdss bag is .held before the opening at the side of the 


Fig. Crushing rollers for palm kerools aud ground nuts. 

•cylinder to catch the hot mass when the shutter is removed, 
the pan bc^ing quickly emptied by the action of the stirrer. 

An improved heater is depicted in section in Fig. 30, and 
in ground plan in Fig. 31. * It consists of two cylindrical 
■chambers A and B, resting one above the other, and each 
surrounded by a steam jacket. The meal to be warmed is 
placed in the central chamber, and steam is admitted at E, 
the exhaust steam and condensed water escaping at F. 
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Two pairs of stirrers are fitted on to ttie axle G for mixing 
the meal in a uniform manner. The Operation is begun by 
filling the chamber (closed by the lid T) witli the meal to be 
warmed, which is allowed to remain for about ten minutes, 
the stirrers meanwhile making 300 to 350 rwvolutions.* By 



PfG. 27.—Roller mill. 


opening the slide L, the warmed meal is allowed to fall into- 
the lower part of tlfe apparatus, where it remains until trans¬ 
ferred to the press ^bag. In order to fill the latter without 
risk of burning the men’s hands by the hot meal, woodoD 
boxes M, large enough to hold a sackful of meal, are fixed, 
under the outlet, and arc fitted with a slide at the bottom. 
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In fUlin" the bags the workman holds ^he mouth under 
the valve of the box 1\^, opens the lower chamber by drawing 
the slide L, and allows the meal to run into M until the 
latter is full, whereupon he closes L and opens .the valve in 
M to let the nveal run into the bag. The apparatus may be 



Fjg. 28.—Two-pair roller mill. 


conveniently modified by making the upper chamber con¬ 
siderably smaller than the lo'wer one, which is not so much 
used for warming; so that by keeping the apparatus cr)n- 
stantly at work a stock pf warmed meal may be accumulated 
in the lower chamber, which may be drawm upon for the press 
4it any minute. In such case a narrow pipe may bo attached 
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to the storage chamber for removing any oil that may run 
from the meal, conveying it into a vessel underneath. 

Fig. 132 shows a heating pan with a steam cake mould, 
and anotl^er form of heating vat is presented by Fig. 33. 
This latter is jacketed, heated by steam,, and fitteS with 
removable stirrers, steam and waste pipes, and a water tap. 
Sometimes these vats are stationed immediately above the 
presses, lii works where the power is supplied by water or 

P 



by petroleum or gas motors, and wbeie conse(|uenlly no 
steam is available, the vats may be arranged for fire heat. 

In the extraction process this preliminary warming is, of 
course, dispensed with, the seed meal being filled direct into 
the extractors. 


Oil P*’essks. 

The cold or warmed seed meal is next delivered to the 
press, and for this purpose is packed in either press cloths or 
bags, in which it is laid between the plates of the press. 
The cloths as well as the bags must be made of a very 
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Strong textile fabric, capable of withstanding, without break¬ 
age, the ’highest pressure to which it may f>e exposed. At 
the same time ft must he sufliciently porous to allow the 
passage of the liquid, without being too absorbent. As a 
mattet of fact it.i8 quite impossible to find a single material 
combining these two qualities with any degree of perfection ; 
the best results are obtained by using a very closely woven 
cotton cloth, and enclosing it, to prevent breakage whilst in 
the press, in a close horsehair cloth. It will be readily appre- 



FifJ. 30.—Improvod licatiii}4 pan (sention). 


dated that the manner of handling the press bags and cloths 
will greatly influence their durability, and, for this reason, 
care should be taken not to apply the pressure suddenly, but 
only by degrees, until the highest jiower of the press is 
exerted, in order that with,the gradual increase of the 
pressure the compression of tVie fatty mass may he effected 
progressively. Actually the cloths will burst only if the 
Comprossion be applied too suddenly. 

In order to avoid the loss of the fatty material absorbed 
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by the bags, they arc used over and over again until the 3 ' be¬ 
come defective,'the oil with which they are impfegnated 
being then recovered by extraction or by bailing for a long 
time in a weak solution of alkali, which saponifies the fat 
and leaves tlu; cloth clean and in a fit conditio, i to be rc{Jaired 
for further use. Press cloths and bags may be supplanted by 
special appliances, fitted into the press, which will be referred 
to later. 

Naturally the construction of the oil presses is an im¬ 
portant factor, inthioncing the profitable wotting of a factory. 



• Fks. in. —TniproveJ iioating pan plaij) 

The chief consideratiojis are that the pres, should be able to 
yield a maximum amount of fat or oil with a minimum of 
power in the shortest time. The earlier presses were far 
from fulfilling these conditions; it is to the progressive de¬ 
velopments in mechanical technology that the efficient presses 
now at our disposal have hoen evolved. 

The presses empUiyed in the«ii] industry may be classified 
as— 

1. Wedge presses. 

2. Hydraulic presses. 
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The latter being divided into— 

(Vi) l^n presses. 

(h) Trough presses. 

(r) ]’ack presses. 

• {(1) Patent hydraulic presses. 

(e) I ling presses. 

(/') Horizontal jiresscis. 

The wedge presses constituie the most ancient and prinii- 



Fifi. •>-.—Hratinjf ]>an wiih slioaiii cake iiKJuld. 

tive form, and are found evtai nowadays in many oil woi'ks, 
notwithstanding their numerous drawbacks; new establish¬ 
ments, however, would scai'cely be litted with apparatus of 
this dfiscrij)tion 
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WKixiK Presses. 

Wedge presses (Pig. .S-l) consist o*f a pwsrn-shaped box, 
the walls of which arc formed of strong cast-iron plates, and 
specially stwmgthened to resist powerful pressure. In ^lither 
side of tlie box perforated press plates ,f andVi are arranged. 



Kiii. -I'i. lli'jirnto Mit, 


and, the meal bein^ placed iwlweeu them in a bait, the 
wedges lU'c insei'ted. I'istinetion is made iii ordimu'v wedges 
betw'een the driving Wedge c and the loose or •' spring" %vodge 
h. The loose wedge is first placed in the jKisition it oeifupies 
in the drawing, whcj-e it is -held by a cord, and then the 
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driving wedge c is inserted and driven home by the head of 
a stamping machine, the compression of tKe meal, between 
the press plates*thereon ensuing, forcing out the oil, which 
flows through openings below the press plates into a collect¬ 
ing frough. , 

The wedge is struck by the stamp liead so long as oil 
continues to run, and the press may be left for a very long 
time without the pressure decreasing. To empty and refill 
the press the wedge h has merely to be driven in b 3 ' a few 



a. 


Fi(jr. 34.“ Wedge pr<‘S8. 

blows, whereby the pressure is completely relieved. All tlie 
old-fashioned oil mills were fitted with stamps for comminut¬ 
ing the seeds, and the wedge presses were set nj) by the side 
of the stamps, so that the latter could be used for driving 
home the wedges, as described. 

Hvjirai'lic Pbksses. 

These presses are of great importance in factory work on 
account of the high pressure they yield with a small con¬ 
sumption of power, besides being easy of attention. 

They are based on the principle of the regular transmis¬ 
sion of pressure by liquids in closed cliambcrs, and consist 
of two separate parts, the press proper .and the pump. 

The former is composed of the press plate, terminating 
below in a piston or ram which moves in the cylinder in the 
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enclosed base'of the machine; the head; and thf pillars 
(usually four) connecting the latter with the base. On the 
lower portion of the press is also situated the valve forming 
the connection between the respective cylinders of press and 
jiump. • * 

The press pump is of the plunger type, with two pistons 
of ditferent diameters, the larger stopping automatically at 
about twenty inches of pressure, w'hilst the smaller continues 
working until the desired jiressiire is obtained. The mini¬ 
mum pressure vanes for each pump, the automatic opening 
of a safety valve ])reventing the maximum being exceeded. 
The pressure from tb<^ piuii)) is evenly transmitted through 
the liquid-water, glycei.u, ora mixtui'e of both—and con¬ 
necting valve lo the li(pnd in the cylinder containing the ram, 
exerting on the latti'r the same effect per unit of surface as 
on the same unit of the pump piston. Directly the desired 
pressure is reached, the stopcock is closed, so that the pressure 
on the ram may not be reduced by any leakage in the pump. 

To empty the jiress a sei ond tap is opened in the inter¬ 
mediate valve, the licpiid returning to the pump chamber 
without passing through the cylinder. This procedure pro¬ 
tects the* valve in the pre.ss pump on the one hand, and on 
the other allows the .same liijuid to bo u 'd again and again, 
without any need of renewal except the small ijuantity lost 
by leak'age. 

Hydraulic presses are employed of either vertical or hori¬ 
zontal form, the first being the most extensively used. For 
pressing oil it is usual to arrange, a number of tro«gh-shaped 
press plates, one above another, so that the bottoln part of 
each trough presses the seed meal in the trough immediately 
below', thus forcing (,Hit the oil, which is collected in a common 
channel. In warm pressing, provision is made for tllc cir¬ 
culation of steam around eaqh plate, by moans of movable 
pipes for admitting the steam and removing the condensed 
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water. .Where sevei-al presses are coiitaiijcd in the one 
room, a single jnimp will serve for producing the pressure, 
but where they are sc-parated in difftacnt rooms, accumu¬ 
lators^ may bo used with advantage. 


1’an Pri'.sses. 


One of these presses is shown in I'hgs. :!•') and .'hi, in front 
and side views, the latter in section. The hydi'aulie press. 



Fig. 35.—Ilydraiilic pan press Fra. 3(>.—IlNdranlu* pan prosa 

(front vi(>w). (sido mow and section). 

consistmtj; of the press cylinder A and ])iston I>, is fixed he- 
tween two columns, on which the trouglis M slide by means 
of rings. The troughs carry solid iron })Iatcs, and arc sur¬ 
rounded below by channels cUl for collecting the expressed 
oil. ; 

The pans G, containing the seed meal, are jacketed, the 
inner walls being perforated at the top by a row of holes 
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running all round. These pans are filled with the meal, 
over which a horsehair cloth is laid, Snd when the press is 
in work the troughs K are forced into the pans G, tho oil 
flowing out, thr(Uij;li the said holes and collecting in the 
ch.annels dd. When the operation is finished* the pres.sure is 
discontinued, \vhereni>on fix' different parts of the machine 
■assume the positions mdieateii ni tie; driwiii”. ^I’lie pans G 



!’'ig '>7 ■ \ci immlaloi Iwt '«ii]»|tl\ ,nt.- MGoi.tl iijtlnvuiK-iTub-e-. 

an' reinosed to (he tahle, and r('|iliind . y ethers tilh'd with 
meal, so thal the time the pre^s is 'tandm;; idle is reduced to 
a minimum. 

The emplovmeTit of necumiiiators })iesents particular 
advantagiis for the lepular woikiiie (jf h\drauhc presses, and 
they are wry tre.|neutiy used lor this ]iurpose,. 

Twfi of these, aocmmulators* are depiet(-d in Figs. .'17 and 
;iH, the foi'iner hi'ing an hlnglish model, and those m Fig. H'd 
reprc.sentmg a type*of comhmed accumulators, one for high 
and the other for low jiressure. The high-pressure ai^'umu- 
lator has a steel piston, tliiH of the other heing of chilled 




184 VPXJETAB^K EATS XKD OILS. 


cast iron, and both are fitted with iron cases to carry the 
load, as well as with automatic safety valves. 

fl ^ 



« Fia. 38.—Accumulators. 

« 

The oil press made by Lob roe of Driffield is a so-called 
pan press with four platforms, and makes a tongue-shaped 




































INSTALLATIOK* OF Oir- ^ND FAT WORKS. 


185 


•cake. It is of great strengtli, being constructed offcast and 
wrought iron, and has a press jdiingef 14 inches in diameter, 
■easily detachable for repairs without taking the press to 
pieces. It,is tested to 800 tons pressure, but only worked 
up to 180 tons, which is C(]uivalont to s^unc 1-54 atmo¬ 
spheres on the cake. 4’be platc's for carrying the seed 
• are of strong sheet iron, groov<d inside and surrounded 
by a rim of ielt to enclose the nuial ; fitted with handles 
on the longer sides and fastened together by leather straps, 
like hinges, from the op[)osite ends. In this manner the 
tearal)Ic press cloths are di.speiised with, the meal can be 
easily filled and the pressed cakes as easily removed, whilst 
the oil has^free outlet, 4'hc cakes are very firm with sharp 
edges. The pnm)) serves six presses at a tijue ; one of the 
plungers is inches in dianict(;r, the other .8^ inches. At 
the outset both work together, closing the press quickly, but 
subsequently the valve of the larger ]ilunger opens and the 
whole of the work is assumed by ibe smaller one, until the 
opening of the valve show, that the limit of w'orking pressure 
has been attained 

llAKl't MoFIJ'INO M-\fTIINl:s. 

The moulding presses (or the -rushed seeds servo to 
compress the loose ground material into I’le smallest volume 
possible without forcing out the oil. Por this work steam 
suffices to produce the requisite pressure. JJy means of this 
process of moulding, the. oil presses can be charged with a 
maximum amount of material, wdreroby their efficiency is 
raised to its highest limit. The object of moulding is there¬ 
fore to econo7ni,se time and power, which would be wasted 
if the material we.re compressed by the hydraulic press 
alone. 

The moulding presses are w’orked as follows :— 

The milled seed is fed into the hopper either by hand oi 
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i£ warmed, from the outlet of the hcatin<; pan. The feed box 
is then drawn over an'openiuf'in the slide, through which 
the meal fails on to a press cloth spread over an iron table 
rcstin" on a slidin” fraine. The slide is then lifted up, the 
material enveloped in the cloth and pushed, frame and all, 
on to the pressing table, Cont.ict is tiu'rehy made with 
the lever of the throttle valve adinittino steam to the 
cylinder ; the piston rises and jiresses the material on the 
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table against the upper plati’. .Vfter the pressure has been 
continued for a few seconds, the steam is released by opening 
the exhaust pipe and the press table sinks ; the slide is again 
lowered, the iron plate carrying th<: cake, drawn on one 
side, and fhe latter transferred to the oil press. Jty the 
exercise of a little skill on thi; part of the attendant in serv¬ 
ing the moulding press, the hydraulic juess can be charged 
in a few minutes, so that one moulding press can be made to 
serve six oil presses. 
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Ha'dhaulk' Phessks for ('oprah and Palm Kernels. 

^ 1 

The press shown in l'’ig..l() has a worlviiig pressure of 
about ‘2]- tons to the square ineh. 'I'he press cylinder is 



Fia. 40.—HyJraulic press for round cakes. 

made of cast steel, and the piston and pressing pan for hold- 
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ing the fruit arc both of chilled east iron, the latter being 
-square in section and grooved at the sides and bottom. The 
grooves in the side walls arc vertical, those at the bottom 
running towards the discharge pipe. The walls are lined 
with a steel phite, perforated with fine holes, and keyed 
by a pair of wedges to the edge of the pan. When the pres¬ 
sure is removed the descent of the pan automatically releases' 
the wedges, which can then be taken out by hand. The 
press piston forces the pan upwards against the bead, and 
as soon as the operation is finished the piston is released, tin; 
head is slid on one side and the cakes taken out of the pan- 
The press cakes an- built up in several layers by the aid of 
a'mould, so that all are of equal size, and a flat or grooved 
plate is laid between each two. Twelve cakes form the 
charge, each of winch is reduced, in ])rcssing, to a thickness 
of about four-fifths of an inch, (.'are must b(> taken lhat tlu'. 
meal is spniad evenly in tli<' jiress, to ensure (Tjuabsation of 
pressure and regular sized cakes. The wdiolt! operation of 
filling, pressing, and emptying the press requires from thirty- 
five to forty minutes, which allows, when the workmen are 
fairly quick, of thirty-three pressings per day of tw'enty-two 
hours, the i^ofk being continuous. The capacity of'the jiress 
is about 2h cwt. per hour or 2:j tons per twenty-two hours’ 
day. 

A hydraulic oil press, making round cakes, is given in 
Fig. 41. This works m a similar manner to the one just de¬ 
scribed, and has the advantage over the box presses in that 
the operation of releasing th(> w'cdges and frame is dispensed 
with. IMie press may also be worked at a more rapid rate, 
since whilst one charge is being pressed' another strainer is 
feeing filled with meal. The press head is fixed, the strainer 
being •removed on to a table or platform for filling and 
•discharging. This vessel is a cylinder of wrought steel, 
perforated with bored conical apertures of about *',5 of an 
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inch in diameter. The strainer is surrounded by a jacket 
which prevents the oil from spurting about. In smsill presses 



Fig. 41.—H^^drauUo press for eoprah and pal5i kernels. ^ 

the cakes are discharged by hand, but for large presses, the 
strainers of which are movable, a discharger (Fig. 4tl) is used. 




















I) OILN. 

by hydraulic pressure, 
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For the first pressing of juicy fruits, such as olives, etc., 
the press shown in Fig. 43 is used. •The fruit is packed in 
mat baskets which are laid rfti the table of the press, and the 
oil collects in a channel in the table, whence it flows into the 
receiving vessel. > 
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4. Very durable without expensive wearing parts. 

Thesb presses are ijrranged as follows: Four, six, eight, 
or ten wroughFiron or steel dngs are erected one above 



Fig. 44.—Hydraulic box press. 


another in the pi-ess, each of these having a movable bottom 
of steel pierced with fine holes, and between every two rings 
a cast-iron or cast-steel plate is.laid, the upper side of which 
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is grooved, but the uiidei- side smooth. To these plates, 
which are inserted hotwo<!n the columns of the press, are 
attached iron rails on which fhe press rings* are suspended, 
thus serving as guichis for ihc insertion and withdrawal of the 
latter. In a’ddition to this, each plate is sL/rounded ‘by a 
channel for catebing the c.\|uessed oil. The filling of the 
jiress is a simple operation. On the perforated bottom of 
each ring is laid a cover of plaited horsihair, wool, or felt, on 
which the meal is spread and covered with a horsehair cloth. 
When the rings an.' all filled pre.ssure is a]i|?]ied, forcing the 
grooved iipjiev surface of each [ilate into the ring above, and 
thereby causing llu^ oil to flow out through the horsehair 
cloth, till' ))erforated -.tei I plati' and the grooves of the press 
plate, into the oil channel. 

If the regular flow of the oil downwards from the whole 
surface of the cake is ensured, then the oil, having only to 
pass through the ihm layer of meal, runs away (jiiicklv and 
without diliiculty, h aving behind a very evenly pressed cake 
of regular outline; on ihit- aeeount the edges of the cake, 
containing, as they do. no more oil than the central portions, 
do not need to he tiimmed. In pri'sses for making sjrecially 
large cakes, thi' rijigs are too heavy to lift out. (’onseijuently 
these presses (I’igs. d.'i and 4l>) are fitted with a double set 
of slides and extra rings, so that as soon a.s the press has 
been emjitied by sliding the rings out, anothe> set of full 
rings is pushed in ))Iace frrtm the other side, thus rendering 
the work continuous. 

Sijuare and trapezoidal cakes can also be produced in 
these presses, by substituting press boxes of .suitably form in 
place of the rings. Steam or hot^water heating arrangements 
are provided with all thf'se presses, so that each plate is 
warmed, and as oaelTcake rests between two hot plates the 
warmth is evenly distributed through it, thus producing re¬ 
sults unattainable by any otbel- system of pressing. In order 

18 
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Fio. 45.—Hydraulic ring press. 
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that the rings may be charged with meal to their fullesi 
capacity, a filling machine is supplmd, hy means*of which 



Kic.. 40.—Hydraulic ring press. 

eight rings can bo filled with compressed meal per rtiinute, 
the quantity of meal in each being 20 per cent, more than 
could be packed in by hand. Heating kettles are also sup- 
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plied alonff with these presses, one ot which will serve fifteen 
presses. They are, howtver, only used in large works. Q’he 
presses are constructed to work at 300 atmospheres pressure 
’ and over, and the cylinder, columns, and bosses are of cast 
steel. 


H ( )H I zoNT AI i Press I; s. 

In Figs. 47 and 4H the arrangement of a large four- 
cylinder horizontal hydraulic press is displayed. Fig. 4.S 



Fia. 47.—Horizontal four-cylinder press (ground plan). 



Fig. 48.—Horizontal four-cylinder press. 


showing the side view (the right-hand side being in section), 
and Fig. 47 the ground plan. By attaching suitable supply- 
pipes all the rams can he actuated by one pump, and pro¬ 
vision Jis alsd made whereby the rams can be drawn back into 
the cylinders by the aid of the pump when the pressure is 
removed. 
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The arranffcmerit of the pressing chamber revealed 
in the right-hand portion of the dr5,wing. The press bags, 
which take the form of flattened prisms, are suspended freely, 
each bet'«;ccn a pair of iron plates, the expressed oil draining 
from below into the collecting pipe by mean's of two mclined 
planes of iron. The arrangement of the presses is such that 
• whilst two of them, in diagonally O))posite positions, are 
pn'ssing, tin; other two arc being relilled, only two men being 
required to a set, each man attending to the two presses at 
hi.H own end of the machine. While the ram of the one press 
is being forced forward, that of the other is being drawn 
back ; meanwhik? the workman takes out the bags containing 
th(‘ pn'ssed residue from the latter and nqflaccs them wth 
bags lilled with meal. 

Ol.lVL f)lL Tui-ss WITHOUT' SETTING. 

This press, with attached pump, manufactured by Kose, 
Do'wms Thum|)son, of Hull, is intended to replace screw 
piresses for various purposes and is suitable for expressing olive 
oil. The pump and press together form a compact machine, 
which dot's not require any technical knowledge in fixing. 
'Pho wdight of the press suttices to impart sullicient stability to 
the pump without the need of a spoci.il setting. Great care 
is bestow'ed on tlieir construction, ibe cylinders of the 
larger jiresscs being of jiteel, and the pumps, of which there 
are two, of gun-metal. 

Improved Mxi'ort Presses. 

The above-named firm aj^so makes an oil pr8ss in com¬ 
bination with a heating kettle and collecting tank for the 
expressed oil. ft,occupies a space of about IfiJ feet square, 
consumes about 11 lb. of coal per hour for heating thrl engine 
boiler, and can be attended.to by one man. Of course a seed 
crusher is also required. This apparatus is suitable for , 
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treating ^inseed, rape, sunflower, gingelly, sesame, mustard, 
poppy, and niger seeds, decorticated and undecorticated 
cotton-seed, Chinese peas, castor-oil beans, sin, moha, curdee, 
jugne, khooras, ground nuts, coprah, lumbang, palm kernels, 
and olives. When the pressing is finished in one section, 
the tap merely requires turning round to jmt the other press 



Fifi. —flydriiuHc pre^s movable l)ox. 


into gear. The pump for compressing and also withdrawing 
the liquor in the press cylinder can be kept going without 
interruptiqn, the apparatus, if properly handled, being capable 
of accomplishing a large amount of work. The press chamber 
can be warmed by steam to prevent the meal from cooling 
down during the process, and the whole outfit can be worked 
by steam (or water). The kettles for heating the meal 
should naturally be set up as near to the presses as possible. 
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In adfiition to the pressing apparatus herein §gured or 
described there are of course others*which, however, differ 



Ft'.. 50.—Hsilmulu* ]ire-8 for oil fruits. 



Fiq. 61.—Battery of four^Anglo-American presses on wrouglit-iroii tank for the 
reception of tlie oil. ^ 

but little from eacli other in external ap])eanince and manner 
of arranging the coinhinafion witli the suljsidiary appliances 
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(such as, pulverising machines, heating pans and the like). 
The essential points in all pve.^scs are that they shall allow 
of the application of sulticient pressure to force out as much 
oil from the seed, etc., as possible, being at the- same time 
strong enough to withstand this pressure. Th(^ selection of 
a system will depend on the nature of the oil fruit or seed to 
he treated, and the conduct of o])erations generally. 

Tnstali.ation ok Oil am> hAT AA'ouks, 


Tn the following ])ages will he desciihi’d a numb(>r of 
installations for the e.xtraelion of oils and fats, which are 



(> 

exported from England mainly to the (’olonies, and which 
are noteworthy by reason of the intelligent arrangement of 
the vajrious subsidiary machines and the economy of space 
effected. These installations ;ire particularly adapted for 
small works. 
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The “Anglo-American” oil mill displayed in action in 
h’ig. .'52 exhibits the ordinary system of ijrranging an oil- 
extracting installation, larger establishments being simply a 
multiplication of this unit, including as many as eight presses 
or even more. It is capable of treating ]*5 to 18 cwt. of 
linseed, or otlier small oil seeds which require only a single 
• pressing. The pressing room oC(tupies a space of some 12 
by 10 yards with a height of 10 to 17 feet, and the machinery 
requires a motive power of 40 h.j). An,installation may 

consist of any convenient number of such units, each 
additional one recpiiring a further 05 h.p. 

TIh' systciin of working can be easily understood from th,e 
sketch. T^he seed passt's through th(! rollers B,- and after 
crushing is transierred by the elevator 1) to the heating 
pan B. l''rom this apparatus it passes on to the moulding 
machine C, where it is measured, moulded, and sufficiently 
coiupres.sed to be introduced into the press H. The cakes 
after leaving the press are trimmed to suitable dimensions in 
a machine, the trimmings being ground to meal in the edge- 
runner mill ,T and returneil to the heater B. The presses 
stand 111 a tank into which the expressed oil flows, and whence 
it can he pumped into a storage tank. The advantages of 
this installation an*: — 

1. A saving of 2(1 per cent, of motive power as compared 
with other systems. 

2. Great economy of space. 

Improved appearance and impression of the cakes, 
which have iindi'r this system a bettor surface "and better 
fracture than in those where^the seed is grouni? by edge- 
runners. 

4. Increased yield of oil. The average residual oil left in 
the cake is in the old systems JO.t per cent., whereas lj\' this 
method it is reduced to abqut 7 per cent., which therefore 
implies an increased yield of per cent, of oil. 
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5. Aj saving of SO per cent, in the service of the-presa 
room. 



6. *^ A saving in press cloths. 

7. Eeduced weight of machinery per unit of materiall 
treated. 
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8. The system is applicable to all oil seeds and nijts. 

9. Horsehair covers are dispensed with. 

10. The whole of the machinery being driven by belting, 
a considerabljc economy in driving results, as well as a simpli¬ 
fication of the apparatus. 

The Colonial Oil Mill 

of Hose, Downs & Thompson (Fig. f);’.! is suitable for linseed 
and other small seeds which require only a gingle pressing, 
and is capable of treating 7 to B.J cwt. per hour. It occupies 
a space of some 12.J by 5^ yards, weighs about 2.5 tons, and 
can be worked by two men. 

The mill, consists of an iron foundation, on Which the 
following parts are mounted ;•— 

A. Vertical .steel boiler, 8(5 inches in diameter and 96 
inches high, in three sections, with a 1, inch jacket and 
walls 1 inch thick. 

B. Vertical steam engine. Diameter of cylinder H inches, 
stroke 12 inches. 

('. Mill for grinding the seeds. 

A worm for carrying the seed to the elevator E, which 
communicates w'lth .the boating pan F, provided with 
mechanical stirrers; the cake moulding press G attached 
to F. Next to G stand two hydraulic p.-esses H, worked 
by the pump ,1. The cal^i-trimming machine is set above 
the moulder. 


Anglo-Amkkican Unit Oil Mill. 

This combination* is adaptcd*for the treatment of linseed 
and other small seeds only needing a single pressing, and has 
a capacity of 15 to 19 cwt. per hour. It occupies a spa^e of 
12 by 10 yards, and weighs up to 68 tons. Three men are 
required to work the mill. 
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Th(? installation consists of the usual pumps, presses, 
trimming machine, edge-runner mill, heating pan, moulder, 
elevator, and roller mill, together with the steam engine, to 
supply the necessary motive power. 

In setting up the engine there is no need to attach it to 
the walls of the buildings by braces, neither does boiler or 
engine retjuire any setting or brick chimney shaft. These 
two machines arc of the type extcnsiveh' employed in India 
and the Colonies, for tea plantations, gold mines, and similar 
objects. The weight of the heavy macbinery, amounting to 
about 30 tons, is utili.sed iji the support of the intermediate 
motion, consisting of a single shaft from which the power is 
transferred to the macbinery by pullej^s and belting. 

The mill rests on a foundation of stone, bricks set in 
cement, or concrete, and can be enclosed in a building of any 
convenient light material. 

COMlirNATlON “ h'jCONO.MIC ” OlL IVIlLE. 

This mill is specially designed for pressing seeds in as 
rational a manner as is possible, consistent with cheapness. 
'The size of the installation corresponds to the requirements 
of landowhtirs, manufacturers, and others who n.se oil or oil¬ 
cake or deal therein in the Colonies, India, or any other 
oil-producing country, since, by the erection of a mill of this 
class, seeds can be ground at t^e place of production, the 
products being immediately available for use or sale, 

'The machinery throughout is fitted with the latest 
improvements, the entire installation working as economically 
as the largest and most perfectly fitted modern mills. It is 
shown in Fig. .5,5, and con.stitutcs the simplest and best 
arrangement hitherto designed, occupying a space of only 6^ 
by I yards, inclusive of the room taken up by the engine and 
boiler. All the parts of the jnstallation are easy of access, 
.and the whole forms a self-contained mill, independent of 
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As a result of a special patented arrangement of the 
roller mill, heating 'pan, etc., the worms, elevators, etc., 
for transporting the seed are' dispensed with, thus reducing 
the cost of the apparatus, at the same time economising 
motive power .and diminishing the number of wearing parts. 
Usually the grinding mill is fitted with a wooden feed 
hopper, but if an elevator is preferred this can be fitted at , 3 , 



Fio. 55.—Combined “ Kconomic ” oil mill. 


small extra cost. The system of warming and moistening 
the seed^in the heating pan is effected by an improved method 
•of jacketing the pan and b> the use of a steam spray. The 
patent pulverising mill for the cake cuttings, which works in 
conjunction with the trimmer, is highly practical, grinding 
the scraps rapidly into a fine meal which can be at once 
.returned to the heater. This dispenses with the heavy and 
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«xpensive edge runners previously used, and thereby effects 
a considerable saving of power. The capacity of the appar¬ 
atus for linseed or cotton stfed, \vhich under this system 
require ohly one pressing, is 7 to 8 tons per hour, according 
to the thickness of the cakes. In the case of.^eeds reqvfiring 
to be pressed twice, the output is reduced by one-third to 
^ne-half. Only three men, including a fireman, are required 
for attendance on the laaohinery in each shift, whereas in 
other systems of the same capacity twelve or even more are 
needed per shift. ' 

In the drawing, b’lg. 5.') — 

A represents the steam engine with vertical boiler, water 
heater, and feed pump. •• 

B is ihe'roller mill wii-h five superposed chilled cast-iron 
rollers, 12 inches in diameter and 15 inches in length, with 
axles of turned steel, wheel gearing, and feed hopper. 

C. The wronght-iron seed warmer, vvitii steam jacket, 
insulating layer covered with sheet inm ; improved steam 
spray for moistening the meal; stirrers, pressure gauge, and 
feed and waste-steam ]>i))cs. 

I'i. Improved cake moulder with steam press, an auto¬ 
matically closing hopper situated below the besting pan, and 
two steel cake plati'S.* 

F. Two hydraulic presses, each ft luing 14 cakes of 
27^ inches long by 11 inches wide, and weigh.ing 11 to 13 lb. 
apiece. The cylinders am of steel, as are also the rams (12 
inches in diameter), the four columns and the solid wrought 
corrugated press plates. 

G. Improved cake trimmer with driving gear, six steel 
knives, spiral and steel scoops. • 

H. Patent pulverising machine with chilled cast rollers 
specially grooved foi>the cake cuttings, with driving gejy and 
feed hopper. 

J. A set of hydraulic press pumps, with cast-steel pump 



208 


VEGKTABl^i FATS A,NII OILS. 

chest, rectangular crank axles of Siemens’ steel, connecting 
pipes, safety valve, tliseonnecting gear, and driving gear. 

K. Wrought-iron oil tank. ' 



Fio. .'ifj.—Kle^atiim of oil fiu'iory biiiiilings (Kiiabol). 


L. Massive cast-iron hasc plate i\ith iron frame, gun- 
metal bearings, etc. 

Kniibel reports on the iiistallatum of an oil factory as 
follows;— 



Flo. 57.—Ground plan of an oil factory building (Knabel). 


“ The actual factory building (Figs, ob and 57) is 22 yards 
long, 13 yards wide, and about 14 yards high, including the 
storage room above the ground Roor, strongly built of rough- 
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hewn stone and roofed with slate. The floors of the work¬ 
rooms arc of brick set flat in mortar ; the beams of the lower 
storey over the rooms B and*C rest on iron girders. The 
beams over the storage floor are supported by stays and pillars. 

“ A indicates the entrance hall with stepj leading fo the 
upper storage floors, and B shows the position of the oil mill 
proper. Tn this room the engine is situated at on, the seed 
crusher at q ; rr are a pair of oil mills, ?/> the heating pans, 
and qi the hydraulic presses. C is the oil refinery, D the 
boiler house and boilers, for supjdying stearn to the heating 
apparatus, etc., as well as to the engine. The latter drives 
the whole of the machinery, presses, mills, etc., and also 
pumps the necessary waiter into the res('rvoir above the rooiii 
B, oviT w'h*ch room the, seed-scre<>tiing machinery is also 
situated in a separate chambc'r. B is the oilcake store. 

" d'lu' oil store is underground, below the residence of the 
factory manager, and is lined with brickwfjrk and domed. 
The manager's dwelling consists of tlu' hall a, with stair¬ 
case leading to the upjier 'tortiy. the rooms bh. the chamber 
c and kitche.n d. On tin' (i p floor is a large gable chamlmr 
for the iiecommod.ation of soiru' of the permanent staff of 
workmen. 

In addiiton to tl*e (mtrance under the stairs in the hall o, 
the oil stoi’i' can also be ajiproache.o ft >in the outside for 
the traiisjiort of casks, etc. The purified oil flows from the 
reliiK'ry through tinned i^ipes into tw'o large tanks in the oil 
store. These tanks or reservoirs are lined with bricks set 
and jiointed with hydraulic mortar, and arc fluted with 
wooden lids. From these tanks the oil is filled injo barrels 
for delivery.'’ ' 

“ Extraction " MiiTHon of Obtaining Oils and E,^ts. 

The extraction of oil by means of solvents may b*e, as 

already stated, cfl'ected either completely or partially accord- 

14 
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ing to whether the seed meal is treated by this method alone 
without xirevious iirealsing, or the cakes from the press are 
ground and subjected to a final extraction by solvents. All 
the solvents employed are very volatile substances, having 
the property of rapidly dissolving the fatty constituents of 
the seed meal, whilst leaving undissolved such bodies as 
resin, colouring matter, etc., and may be afterwards removed 
from the oil or fat by heat, with ease and raxiidily, without 
leaving a trace behind; at the same time they are readily 
recoverable by condensation. 1'he solvent must also be <if 
such a nature that it ^^•ill not impart the slightest taste or 
smell to the residual oil from which it has been separated ; 
in a word, it must leave the oil or fat in a perfectly pure 
state. 

The apparatus used varies accoialing to the nature and 
boiling-point of the solvent employed- - carbon bisulphide, 
eanadol, benzol, benzine, sulx^hunc ether, carbon tolraehliiridin 
Those allowing the work to be perfornied continuously, and 
wherein the loss of solvent is reduced to a minimum, must 
be regarded as tin.' most xierfei-t. 

One of the earliest forms of ajiparatus was made by Van 
Ilaecht of Molenbeck St. .lean, near Jlrussels. It consists of 
two upright extraction cylinders, distilling retorts, two con¬ 
densers with double coils, and two reservoirs sunk in the 
ground to hold the carbon bisulphide, which is x>revented 
from evaporating by means of a supernatant layer of water. 
The seeds are crushed in a mill and placed in the extraction 
cylinder, which is then tightly closed. Carbon bisulxihide is 
pumped "into the cylinder, and, when impregnated with oil, 
drawn out again and distilled in the retort by the heat of a 
steam coil. The residue in the cylinder after all the oil has 
beei\removed is heated in the same way and the solvent re¬ 
covered by the second condenser. 

The engine and boiler are completely isolated by brick- 
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work from the actual factory, in order to obviate tjie danger 
of fire, and the conn('cting pipes afe so arranged that the 
duplicate sets of apparatus can he combined if desired. 

Dmss’s E.xtkaoting Appakatus. 

This apparatus is displayed in ground plan in Fig. 58, 
and in section in J'ig. ul). The chief parts are : a cistern A 
lined with lead and set in cemented masonry; the extractor 
J-! ; C the condenser; ]) tlu^ distilling app.yatus. After the 
substance; to be tre*a1('d is inserted in the* extractor, where it 



-IVws’s fc'KtiufLi^r view). 


rests uii :i perlorated dd, second perforated 

plate d'd' is laid over it and the vessel closed. The carbon 
bisulphide is pumped up A'om A by the pump hh through the 
])ipc h mto the extractor, entering below the false bottom. 
After the solvent has been allowed to exert its* action for 
several hours, the resulting solution of oil is tfansferred 
through the pipe n*to the stilt D, which is heated by a steam 
coil. The vapori.sed carbon bisulphide passes through nine 
pipes c into the large worm condenser, where it is re-liqtiefied 
and returned to the cistern A by way of the pipe /. 

Carbon bisulphide is forced through the mass in the 
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extractor^ until all the fat therein is dissolved, whereupon the 
solvent remaining in B is run back into A, and steam intro¬ 
duced through h to dd, whereby all the carbon bisulphide 
present is vaporised and made to pass along with Ihe con¬ 
densed water ixto A, where the two liquids separate in the 
pipe. To make the apparatus continuous, the extractor B 
should be duplicated. 


Vohl’s Extractoji. 


This apparatus is designed for use with petroleum spirit 
of specific gravity O'fi.lO to 0-700, with a boiling-peiul of 



about GO’ C., the extraction being clfeetod by the, boiling hydro¬ 
carbon. It consists (Kig. Gin of a *pair of extractors A, the' 
collecting and distilling vessel B, and condenser th The 
extractorsn. which are tinned inside, are surrounded by jackets 
hh of sheet iron, steam being introduced into the inter¬ 
mediate space through dd, and the condensed water run off 
through ev. Heating coils//are fitted in the extractors, and 
are Connected with J and (J by the tubes ;/r/ and ii respec¬ 
tively. The extractors are'filled through the openings kk, 
closed by lids in which debouch the tubes Zf,-- nn, pp. The 
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outlets tt are elosod by lids from which project the tubes uu, 
unitin'? into the 2 ii])e X, tonniniiting in the vessef B. The 
latter is jacketed, the inner •vessel T bein<;*of tinned copper 
and the*outer one J of cast iron. Steam is led into the jacket 
sjiace through Y, and the <rondcnsed Water drawn off tTirough 
'/j. I’he tul>es X and g an; set in the co])per lid (W) of the 
vessel Y. The condensing v(;ssel C is com))oscd of a sheet- 



Fig. GO.t—V olil’s extract.'r. 

iron cylinder, lilled witik water through a jhpe H, and con¬ 
taining two copper worms which are tinned inside and con¬ 
nected with the extractors. A disc of felt isjaid at the 
bottom of the extractor, and a is closed by a wat^ of leather 
or felt. The seed;? to be deprived of oil are inserted through 
h and covered by another disc of felt, pierced with a hole 
corresponding to flie tube i. After screwing on th» cover, 
the taps mm, v, and h are opened, o, q, w and K' being shut, 
and petroleum spirit is run into the extractor from a reser- 
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voir above, through o. T'he spirit penetrates the mass of 
seed, extracts oil therefrom, and flows downward through ii 
and X into B. When the latter becomes about two-thirds 
full, the supply of solvent is shut off and .steam introduced 
through Y to hriivt the contents of B to the boil. The vapours 
rise through g and condense in / until the contents of A 
attain the boiling temperature of the solvent, whereupon the 
vapours rise through i into the condenser, and the liquid, m 
being closed, passes through m and / in the interior cylinder 
of the extractor aiid returns ria iiit, X. 

The operation is continued until the contents of are 
freed from oil. This condition is reached when a sample of 
the liquid, drawn through the taji w and dropped on paper, 
vaporises without leaving any fatty mark heliinif. 'J’here- 
upon m' is opened and m closed, and steam is allowed to flow 
into the jacket of the extractor through d. The vajioiirs 
generated in the extractor force the iKpiid therein through u 
and X into B. To prevent B getting too full, the supply of 
steam is suddenly cut off at a given moment, and the vapours 
of the solvent allowed to pass into the condenser by opening 
q and p. 

When thttdistillation is terminated r is closed, q (.ipened, 
and an exhausti'r, attaclu-d to p, set to Work, by means of 
which the vapours formed in A are withdrawn. 'I’he cooling 
of the tube/) indicates tint vapour has ceased to form in A, 
and that all the petroleum spirit i4 di.stilled off. Steam is 
then shut off at d, and the extractor emptied through f. The 
contents of,B are transferred through J.) and M into a dis¬ 
tilling apparatus, wherein the petroleum spirit is distilled otf 
by the introduction of direct steam. 

, SEn''FER'j''s Battery of Kxtiovctors. 

This system is composed of four, six, or eight cylinders. 
Cl, C„ Cj, etc. The cylinders are jacketed for steam heating. 
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and each contains a cylindrical basket of wire netting to hold 
the material under treatment. Whew these have Ixeen filled, 
the operation is commenced*hv introducing^ petroleum spirit 
(benzinP) from a storage vessel overhead, through S and a 
into As soon as this is filled the liqui'l jxasses through 
<t.^, Ii.^, c.,, into C-, rises therein and finally enters On by way of 
ft.,, /fj, f,,. '^I'he benzine, saturated with fat, is conducted riii, 
tin and /; into a stoi’aye vessel, its rate of How being acceler¬ 
ated by an air-pump e.shaust attached to p. When the 
(pianlity of li(|uid collected in the storage \'t'ssel is efjuivalent 
to the cajiacity of On, dn is chised, an opened, and hn 
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connected with 0/ liy means of li. and cl. The completion 
of the extraction of the contents of L, is indicated by the 
colourless appearance of the liijuid in tlio gla-A tube forming 
part of the circuit of hj; al and are then closed, and 
and opened, the result of this step being to disconnect Cj 
from the circuit, th(^ h(]uid taking the course Gj,/ni. On. In 
order to jirevent interruption to the How of liquid Jihrough S, 
the taps al, a.., tni are maf^c with two ways, so that they 
may in one position make connection between S and h, and 
in the other shut ertf l>, whilst leaving S open. The residual 
mass after extraction being still impregnated with benzine, 
the latter has to be recovere*d, and to this end the lienzine is 
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allowed to run off through h, by opening the tap < 7 .,. Open¬ 
ing the tap) c., in j)ip)c A admits compressed air into Co, the 
pressure assisting the outflow.*' As soon as the flow ceases- 
the tapts /j and/r are ojtened, in consetjuenceof whMi steam 
entersl the jadj-pt space and volatilises tlie henr.ino, which 
passes away through f/., and Ji to a worm condenser. When 
the vap)our is blown off, the wire basket containing the^ 
residue is lifted out of (k and I'cplaeed by one newly filled ; 
Co is connected with C,, and the benzine in ('., recovered in 
the manner described above, so tliat the apparatus works 
without interruption. If the ojx'ration is carried out on a 
larger scale, a distilling apparatus of sufficient size to treat 
all the extract delivered from the extractors in a given time 
will be necessary, to enable the benzine to be recovered as 
rapidly as possible and used over again, fl’his harmonious 
co-operation of the extraction and distilling apjiaratus is verp- 
im])ortant, as affording the only means of reducing to a 
minimum the quantity of benzine necessary for the process, 
at the same time liniiling the renewal of solvent to the 
amount actually and unavoidably lost by leakage during the 
work. 

The distillation of the fatty solution is exclusively effected, 
in this and similar systems, by steam skills, one of wbich is 
depicted' in section in Fig. 62. 'The still A is short in the 
shape of a cylinder with domed top and bottom. 'The lower 
portion is jacketed, steam under pfessure admitted through 
D, circulating through the intermediate space as well as 
through tli,e coil S, the condensed water runijing away through 
the pipe 1;!. 

The solution of fat is run* by gravitation through IC into 
the still, in which a stirrer is placed and kept in motion 
during the pjrocess of distillation in order that the boiling of 
the liepuid may proceed with regularity. The introduction of 
the steam is regulated in such a'manner that no more vapour 
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is evolved from the still than can be completely liquefied in 
the condenser so that no smell arising from dhe sofvent can 
be detected in (he still rooiti, otherwise a* f,>Toat waste of 
solvent iX'ill o(;cur, living rise to the danger of an explosion. 
When the distillation is comjdeted, aqiower^'pl current*of air 
from a piiiu]) is admitted into A, through a jjerforated ring of 
,pipe, and coiitinin*d for several niimilos, to ronove the final 
ti’aces of the less volatil(* constituents of the solvent, other¬ 
wise tlu;y adhere to the fat with great tenacit.v and can only 
be driven off b\ long-continued licating ; 'whei'oas by the 
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method described, their removal is a ma'tor of afewiuinutes 
only. It is advisable to load the tube B mto the cylinder C, 
whore, by means of a fine, spray of water forced through the 
rose W, the greater part f)f the benx.ino vapour can be con¬ 
densed and removed (with the admixed water) through J 
into a separating vessel, the rest of the vapour passing on¬ 
ward via i> to the ^condenser. , This arrangement lissists in 
reducing the percentage of benzine lost in the process. 

The universal cx|ractor of J. G. Lindner & Merz, shown 
in Big. (53, is adapted for the extraction of oil or fat from all 
fatty materials, such as the seeds of rape, fiax, hemp, ricinus, 
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cotton, sesame, sunflower, or other oil seeds, palm kernels, 
coprah, ground nuts, beech mast, grape seed, pumpkin seed, 
pressed oilcake,'olive press resfdue (Sanzai, etc. 

In the vessel M, into the bottom of which is fitted a 
steam coil/, is,situated the recc])taele L, which is charged 
through the manhole d with the material to he treated. The 
solvent is then run in I’roni the reservoir V (connected with, 
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the condenser It), and the extrac? withdrawn hy means of 
the syphon tube <](](] into M, as soon as the level of tlie liquid 
exceeds tile height of the bend in //. in M the solution is 
evaporated, the vapour rising round tlie walls of L into the 
upright condenser N, where it is liquefied, the warm licjuid 
returning to L to be syphoned off again in due course. 

ifhis automatic cycle of operations is only interj'upted 
when the examination of a sample of the liquid, taken at A, 
shows that all the extractive matter has been removed. The 
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condensing water in N is then shot off, the vapours from 
the solution passing from L to M enter the condenser E, to 
be collected in the liquid form'in the reservoir V. The final 
portions 8f the solvent are driven off from the extract, as 
well as from the residual material, hy dire i steam. The 
extract is run off through ?t, and the extractor L emptied 
^irough f‘. 

By means of this apparatus the operation may be per¬ 
formed continuously as well as intermittently. To this end 
the tiutflow of the fatty solution is so regulated that the level 
of the liquid in /i is maintained at a constant height by the 
recovered solvcnl. 

The advantages jaissessed by this a])paratus over others 
arc as follows :—• 

1. Eapid and coinpU'te extraction. By the continual 
renewal of the sohent liquid and ils action at boiling heat, 
even the, last traces of fat are dissolved, and the extraction is 
so expedited by the uninterrupted circulation and regular 
heat of the apjiaratus th.il three to four hours suOice for 
completing the operation. 

Comjilete sei iirity is afforded against ignition and ex- 
jilo.sion. ,ln coiisequence of the judicious anangement of 
the apparatus no expansion occurs, notwithstanding that the 
solvent is at boiling temperature. 'The cmger of explosion, 
which results from the tension of such easily inflammable 
vapours, is therefore abscn|. In view of ils absolutely harm¬ 
less nature, the Merz extractor is allowed by the authorities 
(in (fermany) to be used without the adoption of tlje precau¬ 
tions for ensuring safety usually prescribed. ^ 

8. Minimum qualhtity of solvent required. The absence 
of expansion and the provision of an effective method of 
condensation have reduced the loss of solvent to almost* nil, 
nearly the whole amount being recovered. Neither the ex¬ 
tracted fat nor the residue exhibits any odour derived from 
the solvent. 



220 


VKOKTABIiE FATS AN!' OILS. 


4. Simplicity and economy of working. 1’he apparatus 
works automatically ,<1 and beyond opening the respective 
steam and wafer taps after thfc extractor is filled, requires no 
attention; this, together with the utilisation of the ‘neat from 
the Vaporised,.solvent, contributes to economical working. 
The filling and emptying of the apparatus entail no diffi¬ 
culty. 

5. Drying. The residual material leaves the extractor in 
a dry state, and therefore requires no further treatment. 
The nature of the method prevents the material from becom¬ 
ing wet, and thus obviates loss through the extraction of 
soluble constituents by water or through alteration of any 
portion of the material thereby. The advantages of a dry 
residue are particularly important in the cas(! 'of oil seeds, 
since, if they be left in a wet condition, the valuable food 
constituents soluble in water will be lost; they cannot be 
brought back again by snbsoiiuent drying. 

G. Absence of inconvenience to the surrounding populace. 
The apparatus being hermetically sealed, it is impossible for 
any noxious vapour to escape. 'I’he effluent water from the 
condenser is pure. 

7. Eeduced cost of preparation and economy __of space. 
No subsidiary appliances, such as air*]Hnups or vacuum or 
superheating apparatus, being required, tlu' extractor is self- 
contained and delivered in working order, leaving only the 
connections with the steam and jvater pipes to be effected. 
This circumstance allows the machine to be made so compact 
that it ta^kes up but little room; it is therefore by far the 
cheapest.extractor in use. 

The Excelsioh Extractor, 

shown in Fig. 64, is distinguished bj simplicity, absolute 
safety, and great capacity. Its chief advantage consists in 
the separation of the extractor proper from the vessel in 
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which the extracted fat or oil is collected, a plan which facili¬ 
tates supervision of the apparatus as a whole, besides the in¬ 
dividual operations of extractiiin, distillation, 'and recovery of 
the solvent {proceed more quickly with a minimum percentage 
of loss. The apparatus is supplied for hot and gold extraction, 
is made of wrought iron and copper (the latter may be had 
finned), and is equally suitable for an}' solvent, benzine 
(petroleum spirit), sulphuric ether, carbon Ihsulphide, alcohol. 
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acctojie. etc. If carbon bisulphide is to bp iri d, the specific 
gravity of this solvent ne^essitiitcs some modification ill the 
form of the apparatus. I’or materials extractible without 
difficulty, for oil seeds (rape, linseed, cotton-seed], and for 
olive oil residues, castor-oil press cakes and oil press cakes in 
general, which havh to be trtTitcd on a large scale, larger 
machines on this system are made, and are provided! with 
all necessary subsidiary appliances of suitable constnution. 
The oils treated by this apparatus are free from any percept¬ 
ible taste or smell due to the‘solvent. 
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Extraction Apparatus of Prosper Monnet. 

I 

This apparatus consists essfentially of two upright cylinders 
connected together after the manner of pipes. The motion 
of th'e liquid is,caused'by a difference in level, whilst the solid 
material under treatment is moved by screws, which revolve 
at a speed depending on the rate of outflow of the liquid, 
The continuous extraction is carried out in such a manner 
that the smallest quantity of solvent produces the most con¬ 
centrated extradt possible. The cylindrical arrangement of 
the apparatus also enables the solvent to act upon the material 
under a pressure which varies according to the height of the 
cylinders and the nature of the material. This-circumstance 
accelerates the extraction of tht? oil. 

The apparatus is shown in Pig. (i5 in vtirlical .section. 
The vertical cylinders A and It, of height equal to ten times 
the diameter, are somewhat narrower towards the bottom ; 
they stand upon a horizontal cylinder at the junction. I'he 
material to be extracted enters the cylinder A through the 
hopper IT, it passes down the cylinder, assisted, if necessary, 
by the movement of the screw. A second screw I) carries 
the inatcriahthrough the horizontal cylinder into if,.in which 
it is raised by a third screw, and aftef exhaustion falls out 
into th6 collector I. 

The solvent is introduced into the upper part of the 
cylinder B through the pipe .T, w|tich terminates in a rose. 
The liquid moves in the opposite direction to the material 
under extraction, and rises in A to flow out into the channel 
K through openings NN, placed at a lower level than that 
at which the liquid enters B. The screws D and E are ac. 
tuated from the outside by any ordinary means of transmitting 
power, as by the wheels PF shown in the drawing. The 
scre’ilv M may be omitted in cases in which the material to 
he extracted does not cake together. If it is necessary to use 
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material forward more rapid!}* than M, and E than D, s< 
that stoppages do not occur. 

The process of eKtraction is then as follows ; the g»oun( 
oil seed comes through the shoot H into A, and the solVent 
carbon bisulphide, carbon telrachloride, or benzine, into B 
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Steam is admitted into the jackets (not shown in the figure) 
in such quantity as may be recjuired. The screws receive 
such a velocity that the meal remains in the apparatus a suf¬ 
ficient length of time to be completely extracted, 'i'hus the 
meal admitted into A must, on its exit from 11, be quite free 
from all soluble matter, which it has given up in its passage 
through the apparatus, while the solvent should run off by I,, 
saturated with oil, and lu; led to a distilling apparatus. 

OiL-ExTKACTION InSTA LliATlONS. 

An installation on the IVlerz system is sketched in Pigs. 
66 to ()9. 1'he appai'atus occupies the comparatively re¬ 
stricted door space of about 40 x Co feet = 260':) squ.arc feet, 
and the three extractors, each of 6 cubic metres capacity, 
are capable of extracting the oil from 15 to 18 tons of seed 
meal, or 25 tons of cake meal, in tweniy-four hours. 

The working expensi's may be reckoned as follows:— 


8 . 1 ». 

steam: tons of coal ai ppr tou . . . 72 0 

r.enzhie: Lo.S'. I cwt. at lOs. ja-r cwt. ... 40 0 

Attoiulance: 1 tireman (O'-.), 1 ♦■xtractor i4s.). 

assistants (7s, :\d.) -'2.2^ (j 

Other oKpcuhCs and lear . . . . 11 15 

M'orking expenses per twenty-four hours . . £7 ]2 0 


equal to o^d. to ()\d. per cwt. of seed, or djd. per cwt. of 
press cake. ‘ 

Where fine edible oils are not in ijuestion, a ynoperly 
effected extraction by benzine is much to be preferred to 
pressing, since not only is the yield obtained greater, but 
the quality is also superior, extracted Aoil being free from 
the mucilaginous and protein substances always present in 
pressed oils, especially those pressed by the hot method. 
Such substances remain in the residue from the benzine 
process and increase its nutritive value. The meal is eagerly 
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eaten by cattle, since it exhibits no trace of smell or taste of 
benzine, but resembles to some extent new-baked *bread in 
flavour. 

Aiiotlfcr important point is tliat extracted meal can be 
kept for some time without deteriorating .whereas ’press 
cakes are liable to deteriorate by reason of the oil turning 
.rancid, so that they become unpalatable, an effect increasing 
with the percentage' of oil present. 

The mixed method of preparing oils, largely followed in 
France fhuilcrie mixtc), consisting of a comMnation of press¬ 



ing and extraction, is*an important one for ])rodncei s of ali- 
iiK'iitary oils. The seeds are (see pp. i.'7-'d()9) siibjTctcd to 
a cold pressing, and the cakes ground and exlracted. The 
oil obtained by the latter^uethod is much cleaner than that 
mixed with a second jiressing, is easily refined, possesses a 
good flavour (only the fine aroma—the “ bouijueJ ”—being 
wanting), and when mixed with the, pressed oil produces a 
good alimentary oil? 

This combined method cannot be too highly recommended, 
resulting, as it does,‘in a considerable benefit to the laanu- 
facturer. The process was mooted some years ago, but lome 

manufacturers hesitated to a3opt it. taking into account the 

1.5 
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fear of the ultra-conservative agriculturists who use only the 
one form of oil-cake aK.d demand a certain minimum percent¬ 
age of oil. (The causes of this stipulation are treated of in 
the section on oil-cake.) French and Russian manufacturers, 
however, led the way^ and now sesame, arachis, sunflower, 



Fia. 68.—Gtound plan of works. A, Boiler house; B, Shore and refinery; 
C, Grinding room, elevator; D, Extraction iiouse. 

hemp, and linseed oils are extensively treated by the combina¬ 
tion method, the residual meal selling in France at prices 
equali to the ordinary press cakes. 

This operation would be of great value in the olive-oil 
industry if the pressed fruit were submitted to extraction 
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immediately, instead of following the present^ practice of 
boiling up the residue, leaving it to fennent, and thus pro¬ 
ducing rancid oil, only finSlly subjecting the “Sanza”—con¬ 
taining JO to 14 per cent, of oil—to extraction (green sulphur 
oil), whereas the direct application of th* process would re¬ 
sult in the production of a pale and valuable oil. 


Press IMoulds. 


The nioulds in which the oi 
])ress vary in form, being either 
rou?id, ,si|uare, or rectangular; 
ring ]')resses produce circular 
cakes, thdse from otiicr presses 
being s(juare oi' in tlie form of 
a trii))czium. .-Vecording to 
Schiidk'r the cakes from the 
first pressing are round, the 
trapezoid ones being from the 
final oporatiiui. Tin, dimension 
mould, so that, for example, caki 


l-cakes arc fashioned in the 

0 



r»0,—Cro?>s section t hrouglx 
extraction house. 

also vary according to the 
1 from the 


llhine are K! inches long. 

JJeriin ,, Ifii ., ., 

East Pj'ussia ,, 25 ., ,, 

Kiga 2U1- „ 


The surfaces of the moulds, the top and bottom, are^ 
sometimes flat, hut generally corrugated, the upper plate 
bearing an engraved or cast stamp, as shown in Figs. 70-72, 
and they may he arranged to make a cake that will roadil 3 ^ 
break up into smaller cakes' of trapezoid form (see Fig. 71). 
The plate in Fig. 70 is fitted with interchangeable stamps, 
so that the cake can be marked in conformity with the kind 
of seed used. In course of time the purchasers of 6il-cakes 
have established certain standards, with the result that in 
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one district .round cakes only are saleable, whereas in another 
only the trapezoid cakes d're in demand, (lertain dimensions 
are also insisted on by the consumer, and the oil presses and 

if 

plates have to be constructed to meet these reciuireipcnts. 
The oil-cakes ftom the first prossin" are taken out of the 


[I: 

li: 
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can be niaile ai a in one prf.-ss. 
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Fi< 5. 72.—Ju-pant-sr oako^ latp. 

mould—or from between the ])ress plates—to bo broken up, 
ground and pressed for a second, and even, occasionally, a 
third time t« force out the last available portion of oil. 

Maciiini; eok Trimmino Oil-Cakes. 

The ‘oil-cakes as they come from the yfress have ragged 
and irre^lar edges, which must be trimmed before the cakes 
are saleable. This is effected by a cutting machine served 
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by two men, one on either side of the talde. To make the 
cakes rectanj^ular each side in suc#ession is j)laced against a 
fillet on tlie table, anrj cu# by tlie back and forward motion 
of a’lai^e semi-circular knife. The cuttings are removed 
from the machine into a storage chest b\ jueans of*a feeding 
screw. 

If it is desirable to dri\e the machine from another direc¬ 
tion than that shown in the drawing, the driving pulley can 
be fitted direct on to the crank axle. 



In pl■a(■ti^ed hand^'i one trimming machine will square up 
and round off the edgi's of the cakes from twelve hydraulic 
presses. • 

The finished cakes must be thoroughly drifid in order tff" 
prevent the dcvelo))mcnt of mould; they are therefore placed 
in a drying room, at sufficient distance apart to allow free 
circulation of air between them, whereby they slowly become 
quite dry. In this comjition, and in this alone, they will 
keep for any length of time with any kind of packing, but 
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tlie storage rooms must of course be dry, otherwise the cakes 
will absorb moisture andi- become mouldy. Iti view of the 
great weight of oil-cakes, care shcfald be taken that the floor 
of the storage room is not overloaded. 

The oils expressed froJn the seeds are collected in a suit¬ 
able manner in iron cisterns, or vessels situated under the 
presses, but as they naturally contain a number of impurities, 
especially moisture (water from the seed), albuminous matter, 
fragments of vegetable tissue or from the press cloths, etc., 
they must be transterred into large iron, stone, or wof)den 
reservoirs, where they arc allowed to remain for a consider¬ 
able time in order that the impuriti<'s may separate out—the 
heavier ones settling to the bottom and the lighter ones 
rising to the surface, where they can be skimmed off or re¬ 
moved through taps situated at convenient heights. 

The subsequent treatment to which the oil is subjected 
in the processes of purification, clarification, bleaching, etc., 
will be discussed in a later section. 



CIIAPTEli X. 

TUEAT.M)4NT OF THE OH. AFTER LEAVING TFIE PRESS. 

As wc have seen on jjage l.')3, the freshly pressed oil con¬ 
tains a (|uantit.y of impurities—portion.s ot the scod-con- 
stifuents, such as cellular matter, coloiiriijo matter, gum, 
mucilage, alhuminoid bodies, etc., that have escaped through 
the clollis and hags duririg the operation of pre.ssing—so that 
it appears tiirhid and dirty, and reijuircs to ho loft at rest for 
a long time in order that the portions which are heavier than 
the oil may subside. Oils jnvpared by extraction, on the 
other hand, exhibit ('ithcr none of these impurities or in very 
slight degree, and usually have merely taken up a small 
quantity of colouring matte '■ which can he partly or entirely 
destroyed by refining or hleacliing. 

When freshly jire.ssed oil is loft to settle for some time, 
the iiiqmrities containing moisture ar'o the first to he de- 
^jositial; their early* removal is ci rttdnly desirable, since 
they tend to produce rancidity. The greater portion of 
the impurities will precipitate in a comparativtiy short time, 
but there still remains hi suspension a small quantity of 
finely divided material which must be got rid of by suitable 
filtration or refining by treatment with chemicals.. 

Refining is frequently inevitable, although it jannot be 
denied that the dilfi'cnlties in tlfe way of subsequeift clarifica¬ 
tion, thereby engendered, are considerable; the risk of loss 
from the formation* of a layer of emulsion between the oil 
and water (subsequent to the water treatment), from which 
the oil is only recoverable with difficulty, being also great. 
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RefminSj however, constitutes the only known means of- 
quickly rendering; the V)il suitable for use, and preventing the 
formation of free fatty acids v^hicK arc especially prejudicial 
to oils for alimentary and lubricating purposes. , " 

Prominent among fefining processes for oils are :— 

1. Sulphuric acid treatment, the (juantitles recommended 
by various authorities being .somewhat divergent. 

2. Treatment with suljdiuric acid and zinc oxide or lead 
oxide. 

3. Treatment with caustic lyes, ammonia, carbonates of 
the alkalis, lime, zinc chloride. 

4. Refining with tannin. 

o. The Pkenberg process (einnlsification). " 

G. Various new processes, which will he minutely de¬ 
scribed. 

The mechanical and other a|)plianees used in refining, 
and the subsequent filtration, will be dealt with in a .separate 
section. 

The whole of the vegetable oils and some of the fats are 
coloured, and as the presence of colour is pi'ejudicial to many 
of the uses to which they are put. they reijuire to be bleached. 
Oils for alinnmtarv purposes do not require, nor should they 
be submitted to, bleaching, because this proci'ss, whether per¬ 
formed with or without the aid of chemicals, impairs their 
quality. Notwithstanding this, oils destined tor the adul¬ 
teration of edible oils in general, a^d olive oil in particular, 
are usually bleached. 

The bleaching of oils intended for technical purposes is, 
notwithst^anding the number of iiowerful bleaching agents 
available, attended with difficulties arisiiig from the forma¬ 
tion of a layer of emulsion Vietween the nil and the bleaching 
liquid, whereby considerable loss is incurred. 

Among the well-known methods of bleaching may be 
cited ; — 
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1. nydr()p;cn peroxide process. 

2. Sodium peroxide j^rocess.. 

3. Sodium hicliromate aiul hydrocliloric acid method. 
1. Potassium permanganate method. 

0 . Clilorine ])rocess. 

'(■). Bleaching with nitric acid and nitrates. 

7. Sulphurous acid hleaehing. 

S. Bleaching hy common salt and electricity. 

9. Air hleaehing. 

JO. Bleaching hy sunlight. 

IJ. Bleaching by absorption. 


The inconvenience of bleaching by chemical reagents ha's 
already hetni referred to. but they nevertheless afford the sole 
means of raj)idly attaining the end in view. Air bleaching, 
as also bleaching by sunlight, induces considerable modihea- 
■tioiis in .some oils, since it necessitates contact with oxygen. 
Ble.iching hy light requires, furthermore, a very long time to 
accomplish, and the absorption process also pos.ses.ses numer¬ 
ous drawbacks. 


ItEi l.VIMI HY SELnintlf .\C1D. 

Th(*snl])hurie acid treatment is the one mo’st commonly 
resorted to for refining fatty oils, oariiciilarly rape; oils and 
other technical oils. It was first proposed hy Cowen, hut 
snhsi'ijneiit improvements have been introdiioeo. so that there 
arc in existence a niimhe^of methods, ditferiug only in details, 
the best-known processes being those of Thenard, Cogan, 
Twistleton Hall, and Puscher. 

Whatever advantages refining by sulphuric acii may pos¬ 
sess, it is on the other hand attended with a variety of incon¬ 
veniences, which may be avoided by the exercise of sullicient 

_ ft ^ 

care in the conduct of the operation, but are still calcplated 
to detract from its value. Jf only a small quantity of the 
■acid be added, the decomposing action is restricted to the , 
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albuminoid and niucila'^inous substances, but if a lar^e 
amount be employed, tlte oil easily suffers decomposition by 
the conversion of the triglycende into glycerin and fatty 
acids. .This decomposition is accompanied by a.reddening 
of the oil, a coloration \vliich the most powerful bleaching 
agents fail to remove. Heat also exerts considerable effect 
on the reaction, the red coloration becoming manifest should 
the temperature be too high. 

The removal of the sulphuric acid from the oil is an im¬ 
portant point after the action is completed, since every trace 
of sulphuric acid must be taken out by wasliing with water. 

. The purifying action of .sulphuric acid on vegetable oils 
depembs partly on its powerful affinity for water! The oil is 
deprived of water by the process, and a portion of the im¬ 
purities thus removed from soltttioti separate out as carbon¬ 
ised flakes. 


Cot;AN’S MriTHon. 

400 to 500 parts )>y weight of oil arc placed in a vat, and 
to it is added a mixture of 5 parts of concentrated sulphuric 
acid with an etpial quantity of water, the acid mixture being 
divided into t’hree portions, one of which is added and stirred 
in for ha)f an hour, followed by a second pttrtiou, kept stir¬ 
ring for one hour. After adding the final portion of acid, 
agitation is continued for two hours. In the meantime the 
oil becomes darker and darker, an{l finally appears almost 
black like coal-tar. The temperature of the oil rises consider¬ 
ably, espetfially when large quantities of extraneous sub¬ 
stances are present, and sulphurous acid gas is evolved. 

After the oil has remained in contact with the acid for 
eleven hours, it is transferred to a copper boiling pan, fitted 
near .Ihe bottom with three steam pipes, each of which 
terminates in a rose. Steam i^ admitted until the oil haa 
attained ihe boiling temperature of water, whereupon it is- 
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run into a funnel-shaped cooler, fitted with a tap at oi^ side 
some 4 inches from the bottom. Iji thft vess( 5 l the oil re¬ 
mains for twelve hours, after whfch the lower tap is opened, 
the acid liquid carefully drawn oil’, and the tap turned ^ff 
again. The upper tap is now opened anci the pctfoctly clear 
oil run out, leaving behind 4 inches of \ory turbid oil, which 
remains in the vessel until the next batch of oil is run in. 
When the turind oil has increased to such an extent that it 



Fill. 74.—Jac’Koted reHning .an. 


reaches ahuvo the level of the upper tap, it is drawn off separ- 
ately and filtered. Cogan’s process 3 'ields an extremely well- 
'refined oil, but it is rather explosive, the 50(1 kilos, of oil having 
to be heated for six hours before a temperature of 10^° C. is 
attained. Load-lined woodeli vessels may be substituted for 
the copper pans, but the leaden pbtftes used must be soldered 
together with pure lead, in the same mannev as those em¬ 
ployed for lining sulphuric acid chambers; since shon.Vd 
ordinary solder (a mixture of lead and tin) be used, it would 
be corroded by the acid liquor, artd besides the destruction of 
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the living the oil would be contaiiiinated by metallic com¬ 
pounds, wheyeas ptfre le{id is totally unaffecfcd by sulphuric 
acid. 


Twia'i’LETON Hadi/s Mktuod'. 

In this patent process tht; oil is treated with a volatile 
hydrocarbon, such as benzoline (benzine) or petroleum ether 
or other suitable solvent, in which it is dissolved and then 
refined by sulphuric acid. Italic oil and linseed oil in par¬ 
ticular arc la'fiued in this way by being incorporated with 
aliout their own weight of hydrocarbon and Iben agitated 
together with about 5 per cent, of sulphuric acid (specific 
gravity, V840 to I'TnO). 'J'he liipiid is then separated from 
the sludgy sediment, and, after being completely freed from 
the acid by washing with water, is filtered through bone-black, 
the solvent being subsiHiuently driven off bv means of direct 
steam. Tlu' process is more particularly useful for oil obtained 
by extraction, the benzine extract being concentrated as far 
as is necessary, and the removal of the solvent completed after 
the oil has been refined. The increased erileieucy of the 
sulphuric acid is attributable to tht‘ finer state of division 
rendered'possible by the greater fluidity of the liijuid, and to 
the fact that many of the impurities are moie or less insol¬ 
uble in benzine. 


I’lTSCilKU's Metiiod. 

. 1 ' 

Puschcr facilitates and assists the action of the sulphuric 
acid hi,- means of alcohol. I'kjual parts of !)6 per cent, alcohol 
and spiphuric acid of 66' J5. are mixed with the oil. , As soon 
as flocculent turbidity commences, the oil is left to settle for 
twenty-four hours, drawn off from the sediment and washed. 
This proces.s i.s said to decolorise the oils to a greater degree 
than any other, the increased efficiency being ascribed to the 
formation of ethylsulphuric acid. 
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, TiiEN.-uiD’s Process. 

• 

Oil clarifkicl by storap;e iS inlfiinately mixed* with 1 or 2 
per cent, ot fifi“ H. concentrated snlphnric acid by means 
of mechanical stirrers, an air l)last., or laiterly by centrifugal 
emulsifiers. Tin; acid is most suitably introduced in the 
fosm of small drops from a leaden vessel, the oil being kept 
in motion, a condition necessary to prevent the acid settling 
’ at the bottom, where it would completely decompose the oil 
in contact with it. The oil vessel consists eitfier of a large 
wooden tub or a lead-lined iron ))an. Within a few minutes 
after the introduction of the acid, a grooinsh coloration of the 
oil may be observed, whiclt gradually passes into black, so 
that by rcllecled light the oil looks like tar. If the oil be 
examined in thin layers by transmitted light, the presence of 
small hlack flakes may be observed swimming in a water- 
white liipnd. .\ftcr prolonged reaction the flakes collect to¬ 
gether, the process being ngardixl as coni[)lete when a drop 
of the mixMire jihieed on an opa'jiie surface appears clear. 

According to I’lienard the oil should he left at rest for 
several hours to allow the llakes and the unaltered sulphuric 
acid thi'v euvidoji to settle, so that the, oil may becrine ready 
for sejiaration from theiteposit. 

Ill practice, however, it is found that by this treatment 
thi' oil acipnres a pale reddish tinge; it is tlioreh're better to 
add to the oil, as soon as the acid reaction is completed, some 
‘20 per cent, (by weight) of h?)t water, the agitation being con¬ 
tinued until the water is well luixed witli the acid, v^diich it 
dilutes aiid renders harmless. The stirrers are then stopped, 
and the mixture left at’rest. At tl\e end of four or five hours 
three layers will have formed; the upper one of oil, with a 
somewhat milky appearance due to small particles of water 
in suspension ; the central layer of sludge or sediment, resting 
on the mixture of water and acid constituting^ the bottom 
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layer.,, The sediment, which amounts to about 1 or IJ per 
cent, of the weif^ht of the oil, consists of glycerosulphuric 
acid, and along with palmito-, stearo-, and oleosulphuric acids 
(tl\o so-called conjugate or b’romy's acids) is e.mployed in the 
manufacture of spirit and tinplate ; acting in the former cash < 
presumably as an instigator of fermentation, and in the latt,()r 
assisting, by reason of its acid nature, in the jiroduction ot a 
clean surface of metal. 

Tn order to free the oil in the washing vessel from the 
last traces of sulphuric acid, it is washed with HO to 40 per 
cent, of water at 00' C. .\fter long sidtliug the acid water 
separates from the nil, which may then hi; designated “ free 
from sulphuric acid”. It is, however, advisable to add a 
small (pTantily of milk of lime in any case, the amount being 
carefully rcgulat(.Ml, otherwise at the temperature ((iO’ C.) of 
the operation an emulsion of lime and oil may be formed that 
will be difhcult to separate. 

Inconvenience frequently arises in the wa.-'hing process, 
through the formation of emuhions, which may even occur 
in acid solutions ; the underwater, although having a strongly 
acid reaction, ajipearing quite milky, due to the oil in suspen¬ 
sion ; it is only after some W( eks’ storage that tlKi oil fup to 
10 or 15 per cent.) separates out. hiaturally this <|uantity of 
oil cannot he allowed to run lo waste, therefore it is advis¬ 
able to provide collecting reservoirs and settlement tanks 
suitable tor all purposes. Thosj-i troublesome emulsions may 
be avoided by careful manipulation in drawing off the oil 
from the refining pan, and by a proper conduct of the opera¬ 
tion refining, their formation being due to the introduc¬ 
tion into the oil of the gummy matters in the acid sludge. 
This propjorty of gums is well known and utilised on a large 
sdale in the preparation of artificial emulsions. 

Should, however, an emulsion be produced notwithstand¬ 
ing the preesutions adopted, the inconvenience may be mini-* 
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raised, if not entirely obviated, by a supplementary' washing 
with water* containing Glauber salh common salt, copjier 

f » 

sulphate, or other snbstflnc(^?i added to increase the density 
of the vvatcr. Jn many oil works it is customary to employ 
these salts constantly as a preventiye of eiaulsions, but the 
raisdu d'etre of their action is seldom known. 

The next process the oil has to undergo is that of filtra¬ 
tion, to free it from contained water and impart the necessary 
brilliance. 'J'he construction of the lilter is described in a 
separate section. Thenard's metliod is extensively applied 
to oils inteiuli'd for burning, particularly I'ape oil. ‘it'hon the 
oils are to be usotl for lubricating purposes, regard must Iiq 
had to minimising the iic'centage of tree fatly acids, as well 
as r(■moving the sulphuric add. 'I'he fatty acids almost 
aiwavs present m oil reliiicd by the Theiiard )iroccas are most 
ertectively removed by adding a suitable amount of lime, 
which results in the formation of lime soaps. 


I'Suf.xM.ii's J’lloCl.SS. 

Hniniicr proposes the following proeess for refining oils 
(I'spei-ially rape oiii hy suliihuric. add, based on the express 
condiliyn that the amount of acid must he reduced to a 
minimum, in order to make the oil ac d-'t'ce. This reiluction 
in the aiiioimt of the reagmit increases tne duration of the 
reaction, which must then always he as.sLsted hy warmth. 
The freshly pressed oil is run into a large lead-lined vat fitted 
with paddles, and conlaitiinga sti'ain coil. The oil is rapidly 
heated to the U'mjierature of boiling water by meuns of high 
pressure steam, atid the acid is then run in in a thin stre.am, 
the jiaddlcs being set in rapid motion, and the stm-ing con¬ 
tinued until the whole of the Ihjnid has turned Mack. As 

soon as this conditidn is reached the steam is turned off, but 

> 

the paddles are kept at work^for another half-hour or so. 

The dark-coloured liquid is then transferred to another 
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vat, where it is washed with water, the liquid beiu}' stirred 
until all the oil is in. ^.Vhen the oil and water ale mi.xed the 
stirrers are stopped, and the liquid soon separates into two 
layers,^ the oil floating on the surface of the acidilied water, 
which latter is dark (‘olouriid from the fine carlionaceous 
particles it holds in suspension. This washing process is 
repeated, and, if necessary, performed a third time, the opera¬ 
tions 111 any case succeeding each other without delay. By 
this abhreviated treatment of the oil with a small proportion 
of acid and quick separation by washing, the action of the 
acid is confined to tlie decomposition of e.\traneous siib- 
.stances, and, what is important, does not extend to the jiro- 
duction of changes resulting in the separation of-oleic acid in 
the oil itself. Usually two waslmigs sul'lice to entirely free 
the refined oil from sulphuric acid. 

According to Wilke, IHDD parts by weight of oil and (i 
parts by weight of Unglish siiljihiiric acid should be mi.xed 
and stirred for two hours. I’heii are added 11 parts by weight 
of calcined lime and ti jiarts by weight of clay, pri'viously 
mixed, and IHOO parts by wi'ight of water, the whole biiiig 
thereupon boiled for threi' hours with coiitimied stirring. 
W'hen cold the oil is drawn off. and will be found perfectlv 
purified. It is of the utmost miiiortance that all traces of 
sulphuric acid should he removed from the oil, on account, of 
the energetic action of this acid on metals 'I’o ascertain 
whether any sulphuric acid still remains in the oil, a sample 
should be shaken up with a little narium chloride solution. 
If tVie oil (.remains unaltered it is free from sulphuric acid, 
but if it sbecomes opalescent or exhibits a white turbidity, a 
certain jiroof is afforded that free sulphuric acid is still pre¬ 
sent, and in sufficient quantity to exert injurious action. It 
mus^i however, be mentioned that the performance of the 
test in the above simple manner is likely to lead to erroneous 
conclusions, sinae the liquid may be rendered turbid without 
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there being any sulphuric acid present, the salts of phos¬ 
phoric acid in the oil also producing a precipitate with 
barium chloride. To avrtid tiiis* error, the barmm chloride 
solution Should contain a fourth or fifth of its volume of pure 
hydrcjchloric acid, which will prevent the pretvpitation of the 
phosphate.s, and leave only the sulphuric acid precipitate 
visible. 

• 
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REFINING WITH Sl'LPHGKIC ACID. ZINC AND LKAD OXIDES,' 
alkalis, and TANNIN. 

The oil to be‘treated is first mi.'ied with a minimum 
quantity of sulphuric acid, then so'paratod therefrom and 
repeatedly washed until the oil "ivos no precipitate with 
barium chloride. In the course of the reaction, of sulphuric 
acid on oil, a compound of sulphuric and oleic acids is formed, 
which on treatment with a large volume of water is split up 
again into its constituent acids, so that the refined oil alwavs 
contains a certain quantity of free oleic acid. 'I'o remove 
this and render the oil perfectly free from acid, use is made 
of the pnqierty of zinc oxide of forniing an insoluble com¬ 
pound (zinc oleatc) with oleic acid. Zinc oxide is nii't with 
in commerce in the form ot zinc white at a comparatively 
low price, and only a small (jiianlity, ri::. 1 part by weight, 
ot zinc white is required for the treatment of 100 jiarts of oil. 
Intimatfj mixture of the two substances is ensured by stirring 
up the zinc white w'itli three or four times its weight of the 
oil, until they form a thick whitish liquid, which is thereupon 
stirred intc the remainder of thi oil by degrees. After 
several hcjUis’ rest the greater part of the unchanged zinc 
oxide will have settled along with the zinc oleate, but as it 
takes a very long time for th6 whole to st.bsidc, the operation 
is expedited by filtration. It is also 2 >roposed to pass the oil 
into a vat containing zinc turnings, which after a short time 
becolne covered with a white deposit of zinc oleate, whereby 
the oil is refined. It is, however, difficult to produce a clean 
" (242) 
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surface on the zinc turnings for use again, and for this reason 
the zinc white process is preferably. Provided Ihe work has 
been well done, the oS piwrified by this lAeans possesses in a 
high^legree all the qualities of a good oil. It is very light in 
colour, and may be almost colourjess if IJ .e original oil was 
fairly pale. It is inert towards metals, and does not readily 
turn acid, even after prolonged exposure to the air. 

The lead oxide process of refining is carried out, in the 
main, on the lines laid down for the zinc oxide method, but 
the actual behaviour of the reagent is Somewhat different. 
The resulting lead oleate does not subside so readily as the 
zinc compound, but remains dissolved in the oil. The latter 
is, it is tj'ue, freed from all traces of free acid, but acquires 
by reastm of the lead oleate a high degree of viscosity, 
which mav, when, for example, more lead oxide is used than 
is absolutely necessary, and when the action is assisted by 
warmth, even attain the consistency of butter. This change 
usuallv occurs if the oil contains as much as 21 to 3 per cent, 
of lead oxide. 

Eekining with C.tusTTc At.k.UjIS, Ammonia, Cahbon.4Tes 

OF 'JHE Ai,K.UMS, TjIME. 

1. Caustic Potash tnethod—The purification of oils by- 
caustic potash is based on the fact ihu, when stFong potash 
is brought into contact with oil for only a short space of 
time, it will completely destroy extraneous matter and neu^ 
tralise free acids wi'fcout unduly attacking the oil. The 
operation is performed by placing the oil in a large pan, 
heating it up to the temperature of boiling water, and thei^ 
stirring in 2 to 3^ (at most)»per cent, of the strohgest caustic 
potash. In a short time, the agitation having been main¬ 
tained, the liqujd turns very turbid, a frothy lipad and 
flocculent scum appearing on the surface, the flocculent 
matter soon, however, sinking to, the bottom, leaving the 
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supernatant oil clear. As the mucilaginous matters are 
partly solubl'e in caustic potash and partly coagulated as a 
curd resembling egg albumen, they are easily separated from 
the oil. This is accomplished by filtration, flannel filters 
being useVl, the rough side, of the cloth is turned towards the 
oil, which is in this way obtained perfectly clear. 

In this method also it is important to use the minimum 
quantity of the reagent—in this ease, caustic potash—^since 
the employment of large amounts involves great loss of oil. 
If more potash is nsed than is absolutely necessary for the 
removal of the impurities, then the caustic lye attacks the 
oil itself, converting a portion into soap, which remains 
dissolved in the layer of liquid below the oil. In the case 
of refineries carried on in connection with soap-making, or 
which have opportunities of utilising the once-used lye, the 
loss in question becomes of less importance. 

The minimum quantity of lye cannot be determined with 
accuracy, since it depends on the degree of impurity presi nt 
in the oil. For instance, a freshly pressed oil prepared under 
very high {e.g. hydraulic) pressure, wull evidently contain a 
larger quantity of impurities than an oil that has been stort'd 
for some time. , Therefore a larger amount of alkali will be 
needed for refining a freshly pressed oil than for older oils 
that have 'been stored. The only way to ascertain the 
minimum amount of lye required by an oil is by accnrah.'ly 
testing a small quantity of the oil to be refined, and by 
practical experience. The advantages!if refining by caustic 
potash lye are not inconsiderable, the process being rapid 
,and unobjectionable, yielding an absolutely acid-free product, 
every trace fif acid having been promptly neutralised by the 
alkali. If performed in wooden vats heated by steam, or in 
clean irgn pans if steam is scarce, the oil .does not acquire 
any dark coloration ; copper pans should, however, be avoided, 
the metal being attacked by the potash, and a green colora- 
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tion, due to the solution of copper compounds^ imparted to 
the oil. 

'^^he only objection thSt can be urged against the potash 
process.is that the oil does not lose any of its original colour, 
but may, on the contrary, if an'excess nf potash has been 
employed, even become darker : this may not bo objectirm- 
abie in isolated cases, but is nevertheless undesirable. 

2. Ganxlic Sodti mdliod. —'I'bis is chiefly employed for 
cotton-seed oil, linseed oil, etc., and acts similarly to caustic 
potash by saponifying the free fatty acids forming a paste 
with the resultant soap and the water, whereby mechanical 
impurities an' enveloped and carried down. A few of, the 
imjmriijies arc, howe\iU-, attacked chemically, while the resin 
acids are also converted into resin soaps. Saponification 
of the oil must Ite avoided, the endeavour being to saponify 
only the free fatty acids and resiti, leaving the oil unchanged. 
]\I(U('over, concentrated solutions of soap exert a powerful 
emulsifying influence on oil, and dilticulties arising from this 
cause have not infreqU' ntly to be dealt with The residue 
is much greater than from the acid treatment, but, as already 
stilted, can be utilised in soap-making. 

t)n the other hand, the freedom from Jiiineral and fatty 
acids, resulting from the alkah tr 'tment, reijders the oil 
advantageous for lubricating purposes. 

u<) Bareswille’s method. The oil is incorporated with 
2 to H per cent, of (.^oncentrated lye (86° B.), and gradually 
heated up to (iu " to 70' C., whereby a foamy head is formed, 
which afterwards becomes flocculent. The*coaguliim en¬ 
closes mechanically suspci'^ded impurities, and gradually su8- 
sides when the oil is left at rest. The supernatant oil is 
thoroughly washed with hot water to remove any dissolved 
soap, and the deposited residue, consisting of lye and soap, 
is utilised for soap-maldi]g. 

Care has to be taken in carrying oui this treatment that 
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the temperature does not exceed 75' C., since otherwise the 
soap formed granulates arid flog,ts on the surface, rendering 
the purification more difficult. The loss in this process ^may 
amount to^lO per cent, of the weight of the oil. 

(6) Dangiville prescribes the use of very dilute lye, air 
being excluded. In the Patent Specification it is stated that 
the oil should be boated to :15'‘ to 40' (!. in a vacuum pan with 
lye of 0'25 to 1’5 per cent, strength, the evaporated Wiiter 
being constantly rc]jlacod. After a short time the contents 
of the pan are transferred to a suitable clarifying vessel. 
The watery liquid should be e([ual in volume to the oil. 

(c) According to Longuerro, in refining cotton-seed oil 
with soda lye, the colouring matter should be recovered by 
saponifying the residue with strong lyc and separating the 
resulting soap with highly concentrated lye. 'Tlie sub-lye 
containing tht; colouring matter is then treat(!d with alum 
or pu'otochloride of tin. which pr(‘cipitates the colour a- an 
alum or tin lake. 

No practical value is attributed to the processes h ami e. 

(d) Errard employs only weak lyes of about 12 tfi 11 1!. 

By a preliminary determination the. most suital)le ijuaTi- 

tity is ascertained, and this amount is added to the ‘oil, 
agitation being continued until the reaction is comjilete. 
After prolonged rest three layers form in the liijuid, the oil 
uppermost, then an emulsion of soup, oil and dirt, and 
underneath, the strongly alkaline water^ If this separation 
does not take place, some brine is added to effect a kind of 
salting out, subsidence being then facilitated by the increase 
“■ih density imparted to the water^^ After settling, the clear 
oil is drawn off and repeatedly washed with water, an opera¬ 
tion that is continued until the effluent water comes away 
perfectly ‘clear. All the washings are united, and the fatty 
acids thrown down from them by means of an acid. If the 
washing has not b«en complete it is possible that the oil 



247 


^ KKKJNINfi WIJ’H SITLvArilK; ACID, Ef(\ 

may become turbid within a few days, and may, moreover, on 
burning encrust the wick with a deposit of alkali ’carbonate, 
causing it to break off. • • * 

a. Ammonia method. —For several reasons refining with 
ammonia is preferable to the lye methods, l.ut the te’ndency 
to form emulsions, difficult to separate although less marked, 
i.s still encountered. Ammonia attacks organic compounds, 
and renders them insoluble in oil. The ammonia method is 
suitable for application to rancid olive oil as follows ; 100 
kilos, of oil are intimately mixed with 1 kilo, of water con¬ 
taining ,1 kilo, of ammonia in solution, and, after the emulsion 
IS formed, left to stand for a considerable time to allow the 
separated salts to subside. According to lie Keyser, better 
results cad be obtained by using concentrated ammonia and 
leaving the emulsion to settle, with exclusion of air. A sub¬ 
sequent careful washing with hot water is essential to remove 
the last traces of ammonia. The washings, which are at 
first turbid, must be collected and left to settle, in order to 
prevent loss of oil. ff’he method has only met with limited 
ap])lication. 

4 Lime H'ub/■ method. —I'o every 100 parts, by weight, 
of oil.,21 parts of lime water. i',r part of Sei^irntte salt, and 
jiart of zinc sulphate are used. 

'I’he lime w'ater i.s prepared from 12 to 15 ^arts, by 
weight, of well-burned lime, and .40 to 86 pu ts, by weight, 
of soft water ; if not intended for immediate use but stored 
for some time, care n#ust be taken to prevent, as far as 
possible, access of air. 

The finely powdered salts are dissolved in the boiling , 
lime w’ater, and* the liijuid* still at boiling tAujierature, 
stirred into the oil by degrees. The oil is agitated for 
another half-hour, or a full hour, so as to complete the 
mi.xture. The separation and clarification are effected at 
15’ to IB' C. within tw'ent^-four hours, the operation being 
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performed in a specially warmed room when the temperature' 
is lower than this. Tlie settling vessel is cilpacious and 
made of deal, the lid, which‘is pierced hy a hole in the 
centre, being fastened by a bolt or wedge. A plunger re¬ 
sembling a chi),rn dasher, but bearing several disks with 
larger perforations, serves to agitate or beat the oil, being 
raised and lowered by means of a handler fitting into the hole 
in the vat lid. 

After beating and stiiring for an hour the impurities 
floating on the s’arface arc removed by a ladle, and the oil 
left at rest until the following day. 

A tap at about an inch from the bottom of the vessel 
serves to draw off the water from the ]iurified oil, and as soon 
as the next layer of soapy matter begins to issue' the tap is 
turned half off, and care taken to collect separately the clear 
oil directly it appears. 

The turbid liijuid should also be collected separately, since 
a little oil will separate from it in a few days, or it may be 
used as it is for cart grease. 

After the lime treatment the oil must bo washed repeat¬ 
edly with hot water until perfectly pure and clear. 

5. Zinc Chloride method .—For refining rape oil, zinc 
chloride is recommended (either used in* the dry state or as 
a highlj'boncentrated solution), behaving like sulphuric acid 
and effecting a greater or less degree of change in organic 
substances. It has been ascertained by experiment that zinc 
chloride dissolves, and in course ck’ time carbonises, the 
mucilaginous bodies in crude oil, but docs not attack the oil 
itself, provided the correct proportion.s of oil and reagent are 
adhered toS In Wagner’s expeViments rape oil was continu¬ 
ously shaken up with I per cent, of a syrupy solution of zinc 
chloride (specific gravity, I'Bo). The oil 'at first assumed a 
yellow'-brown colour, turning afterwards to dark brown, and. 
at the end of a few days deposited dark brown flakes at the 
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bottom of the vessel, the oil itself still remainiiig dark and 
turbid. Od heating, by introdjictioa of st^ani and addition 
of hot water, the oil, after stfinding for a few days, separated 
clean and j)urc from the underlying watery liquid. , 

(). Bvil'ing with water .—A few dils—sueh as linseed oil, 
castor oil, etc.—are refined by simple boiling with water 
To this end the oil is mixed with 20 per cent, of its bulk of 
water and the temperature gradually raised to 100" C. The 
albumen coagulates and carries down with it mechanical 
impurities. 


liEinNING WITH T.NN'NIN. 

Ihe oil fis heated io a suitable vessel (wooden vat with 
steam coil), a 5 per cent, solution of tannin added and well 
stiried in. Fhe tannin solution is most easily prepared by 
extracting fresh tannin material in water and .sieving the 
brown decoction. When mixed with the oil it forms a milky 
liquid, which after cooling and long standing separates into 
an ujjper layer of clear od, a central zone containing some 
oil, and a lowiir stratum of watery liquid. The oil is drawn 
off. and the intermediate layer of sediment is filtered, since it 
\ields a certain amount of oil. Tannin coagulates albumin¬ 
ous substances, and therefore con\' rts the albumen in the 
crude oil to a curd, which, by sum.unding suspended 
impurities, also cflects a mechanical purification. This 
explains the difference in the results obtained by the use of 
tannin solution at various times. Idemoval of resin and 
dissolved impurities (other than albuminous) aroihore out of 
the question, and for this reason the tannin nietbpd is only 
sometimes eiuployt'd for linseed and cotton-seed oils, its chief 
use being for fish oils. The colouring matter of the oil 
also remains unaff’eftted, so that oils refined with tamfin are 
not improved in colour. * 
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KKENBKRG AM) ASt'IN'Al.T.'S JIKTilODS OF IIKFININO OIl.S. 

Martin Ekenbi-.tu;, as the result of experiiiients made with 
the centrifugal emulsifier of the “ Aktie Jiolaget," Stockholm, 
elaborated a process for the refining of oils, which was tested 
fiy Dr. lludolph Dencdikt, and reporti'd on by him as 
follows;— 

“ The centrifugal emulsifier afford.s. as is well known, a 
means of emulsifying liquids in a most intimate degree, so 
that it may he advantageously employed for mi.\ing fatty 
oils, melted fats, tar oils, etc., with sulphuric acid, alkali 
solutions, and the like, or for washing these oils with water. 
The resulting emulsions can, m so far as they persist even 
when left at rest, he separated hy the Laval separator.” 

Ekenherg's method of refining oils consists in ])assing 
them continfiously through a system of emulsifiers and 
separators, in this manner subjecting tPiem to the action of 
various reagents as well as ])erforming the necessary wash¬ 
ings. The combination of an emulsifier and a separator 
constitutes an “ element ” of the system. In cases where the 
emulsion separates sulliciently rcadi^ to render the separator 
unnecessanf.’, a Florentine receiver is used instead. The 
number oj elements reipiired to form a battery depends on 
the number of washings to te performed. As a rule the 
emulsion passes from the emulsilier direet to the separator, 

the rdketion between the licjuid or dissdved pmnfying agent 

* 

and the impurities to be removed from the oil occurring 

without delay, by reason of the intimate contact produced. 

(■2.50) 
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When, in individual instances, prolonged reaction is,neces¬ 
sary, one has merely to add a couple di resenvoirs to the 
system to ^ receive the mi.xture alternately. Should, for 
example, the njixture have to remain twenty-four hours, each 
of the storage vessels must be large enough to hbld one day’s 
production, and whilst the one is being lilled the contents of 
the other from the previous day are Ijeing passed through 
the separator. The proportions of the mixtures are regulated 
either by attaching conical regulators to the supply taps, or, 
in large installations, employing pumps of known capacity. 
Preliminary heaters find surface coolers are used for quickly 
applying or withdrawing heat. The liquids are transferred 
from one eloiueht lo finothei by means of centrifugal pumps 
driven direct from the shfift of the emulsifier or separator, 
and therefore working in unison with these machines. 

Any desired amount of oxidation by air or deodorisation 
with dr>- stiTim is effected by Ekenberg in a newly invented 
gas (finulsilier. 

'J’he capacity of a battery w..h emulsifiers and separators 
of the usual size varies with the kind of oil, the method of 
refining, and the mixing projiortions, from HOtlO fo fiOOO 
kilos. ]>er d-iein ; but when fatty oils very rich in acid—up to 
25 per cent, of free fatty acids—are to i.e r fined, for lyhich 
purpose larger amounts than usual of dilute Ivcs are required 
in the washing, the capacity of the apiiaratus fulls below 
these limits. 

The plates of the emulsiliers and the drums of the sepa¬ 
rators are made of acid-resisting stt‘el, callable of offoring an 

unusual amount of resistance to the action of alkalis and 
• • • 
concentrated sulphuric acid. For dilute acids bronze plates 

are used, the drums of the separators being dipped in a 

molten alloy of lead and antimony. The following exainpiVs 

serve to illustrate the F.kcnberg method;— 

1. Befinin;/ vaseline oil and heaxuj mineml oils .—For 
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refilling.' these oils the usual (juantities, 8 to 25 per cent., of 
sulphuric acid are efuploy.ed, the oil being washed with dilute 
lye and finally with water. ^ 

.The oil is run from the tank No. 1 (Figs. 75 and 76) 
into the einiMsifier along with onco-used acid from a separ¬ 
ator and intimately mixed therewith, the mixture passing 
into a separator which removes the acid and Jeads to ta*.k 
No. 2. The quantity of acid de])cnds on the (juaiity of the 
oil. This treatment with once-us(Hl acid, which had become 
reduced in the first operation from specific gravity J '84 to 1’5 
or IT), is to deprive the oil of contained water. 

The oil thus freed from water jiasses into a third emulsi¬ 
fier, and is there mixed with fresh acid from tank No. 8, the 
mixture being separated in the second separator, and the 
acid conducted to the first emulsifier. 

In the W'a.shing elements the oil is washed with lye. The 
last tank contains fresh lye. iuul the fifth oni' lye that has 
boon used twice When a second washing with lye appears 
superllumis, one of the, elements is discomieeted. Finally, 
the oil is w'ashed in the fifth emulsifier with warm water 
from the tank, and is left to aettk' in a J'’iorentine reci.'iver. 
The whole of the emulsifiers and separators are driven by a 
•steanj engine. * 

,4s a result of this treatment the acid resin, instead of 
separating out in large hard lumps as otherwise often is the 

case, forms a homogeneous viscous resin solution, which, 

. t . ' 

after standing for some time, sets to a hard mass of acid 

resin. «Thc acid separators are arranged to empty them¬ 
selves,automatically as soon as they are stoiipcd. They are 
simple cylindrical separators, whereas the alkali separators 
are provided with internal baffle plates, which considerably 
iniireases reaction. * 

4 

The separators rapidly separate all thin emulsions of 
mineral oils, irrespective of the acid or alkaline character of 
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the washing water. When properly regulated, it is seldom 
that more tharrO'l per cent, of oil remains in the wa'shings. 

The twice-used acid inaj'be •diluted with water, and, after 
the superndtant tar has been skimmed off, employed for the 
manufacture of sulphate of ammonia. . The tiAIce-used lye 
may he partly recovered by the aid of lime. 

, 2. lirfininj) fatty oils. —An installation of this class, for 
refining by sulphuric acid alone in the ordinary manner, 
■consists of only three washing elements. 'J’he sul]>huric 
acid is mi.xed and I'emoved in the first, the 'second serves 
for the cold and tin; third for the washing with warm water. 

Kape oil from the ])r(^ss is first freed from water and 
fragments of the .^eed hy settling, otlierwi.se a larger ipiantity 
of sulphuric 'acid would be reijuired. The oil runs away 
clear after washing, but becomes turbid after a few hours 
owing to the sejiaration of about 01 percent, of water, which 
can be removed by the separator. 

In the case of oil rich in fattv acids, dilute lye is 
substituted for water in washing after separation of the 
sulphuric acid. 

3, Iti nuiriiiy t/ir ticuJ from very acid fats and fatty oils. 

—Ihe preparation of perfectly neutral oil is possie't by the 
Ekenberg system, eventfrom products containing as much as 
25 per cent, of free fatty acids. The purih< ,1 fats may, in 
many cases, be employed direct for alimentary purposes,*but 
in other iirstances they require to be first freed from ill- 
flavoured, non-acid constituents. 

An installation for treating coconut or oliv^ oil is 
displayed in plan in Pig. 75. It contains six washing 
elements, three of which are fitted with Florentine re¬ 
ceivers in place of separators. 

The ail is run fr«m the tank 1 to the element E«Ri, 
where it is washed with lye from tank 2 . • 

In EaSj it is washed with water; in E 3 S 3 with lye a 
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second time; in E 4 S 4 with water again ; in with very 
dilute sulphuric or l^ydrochloric acid ; and finally with warm 



water in E,. The strength of the lye depends on the quantity 
•of acid to be Vashed out, and the volumetric ratio between 
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•oil and lye, and varies generally from 0"25 to 0'5 per cent. 
Tanks 2 atid 6 contain lye; 4, 8 jand 12 water, and 1(J 
acid ; whilst 3, 5 and 7 r’ecoi'<re the soapy solutions. 

Coconut oil must of course be melted and treated with 



warm lye. The great advantages possessed by the*^Ekenberg 
system as compared with older methods will be again re¬ 
ferred to ; it should, however, be mentioned that frequently 
difficulties of no little magnitude are encountered. ‘ 

The centrifugal emulsifittr works well in all cases, even 
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when the^ plates are arranged at considerable distances 
apart. 

So much cannot, however? be' said of the separators, 
which ^sometimes fail to dissociate the components of the 
mixture with a suflicient degree of perfection. The cause oi 
this may be sought in an incorrect adjustment of the 
apparatus, each separator needing to be specially arranged 
in accordance with the difference between the specific gravities 
of the liquids to be separated. The separator drum has the 
same form as a Florentine Ixittle mounted on a vertical axis, 
and though the action of the s('parator is computed in a 
different and highly complicated maimer, nevertheless the 
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example of the Plorentiiio bottk; may scave to indicate the 
importance of a correct adjustment of the separator. 

If two liquids of different density and quickly separable 
from each other be continuously poured into a Plorentine 
bottle together, the heavier will run out through the outflow 
pipe and the lighter one flow out over the brim. If now 
h be taken to represent the heigli' of the bottle from the 
edge to the mouth of the lower pipe, x the distance of the 
effluent from the edge of the bottle, y the height of the, 
lighter laJjer of liquid, s itS' .specific gravity, and s' the 
density of the heavier liquid, then 

sy + (h - y) = (h - a) s' 
a: s' 
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y is, therefore, the specific gravities being known, de¬ 
pendent on*a-, and it then becomes^ question of adjusting 
the distance x in such ai raaViner that the separation of the 
liquids IS as complete as possible, x attains its highest yalue 
when 2 / = /i, viz .:— ■ 

h - s) 

X max. = , 

If X be made greater then oil will escape through the 
pipe along with the heavier liijuid. On* the other hand, 
should X be too small the emulsion has not time to separate, 
and oil mixed with the heavier liquid escapes over the brim. 

It is therefore necessary to approximately estimate the 
value of i/*from the specilic gravities of both liquids in every 
instance, and subsequently make an empirical adjustment to 
secure the most eftieient action. 

The position of the zone of contact in the separator, 
corresponding to the di'^tance y, is independent of the pro¬ 
portions ol the liquids in the mixture. 

Nevertheless, e.vi'ii if the adjustment be correct, it maj' 
happen that the emulsion is not perfectly separated. In the 
washing of fatt^ oils with lye it frequently occ i>s that large 
quantities of fat arejlefl in suspension in the watery liquid, 
and there are even emulsions (desiunai -d by Kkc'nberg as 
“ critical ”) which, so far from being separated, beconle more 
intimately mixed by their passage through the separator. In 
such cases satisfactory sesults may generally be obtained by 
altering the proportions or concentration of the mixture, or 
by warming it. Assistance may sometimes be ?t£forded by 
the addition of moderate (|uantities of common salt'd!- G-lauber 
salt, but the wash water should not contain enough salt to 
salt out the soaps tliat are to be removed. 

For the reason mentioned a washing battery arrijnged 

tor one kind of fat cannot be used for another kind without 

17 ^ 
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adjustment. Furthermore, when using warm washing 
liquids the exact degree^ of warmth necessary fo'r the opera¬ 
tion should not be exceeded, since'the aroma of many oils 
would suffer thereby. 

For tbe recovery of»the fatty acids and small quantities 
of emulsified oil carried away in the washings, the latter are 
acidified, the fat being thereby caused to rise to the surface. 
The small quantities of oil remaining as an emulsion, after 
the process of washing by water or dilute acids, may also be 
recovered by one‘of the methods prescribed by 1‘ikenberg, and 
returned to the crude oil or disposed of as second quality fat 
to the soap boiler. 

When an Kkenberg battery is once in proper working 
order it affords the following advantages, in addition to the 
possibility of continuous working;— 

1 . The critde oil may be treated direct as it comes from 
the press, 'or it can, if considered advantageous, first be 
emulsified with water, for the removal of cellular tissue, etc. 

•2. In refining with concentrated sul])huric acid, some 40 
to 60 jier cent, less fat is sapoiiiliial than by the ordinary 
method, the product is in cousequeiice correspondingly less 
acid. 

d. The separator removes the sulpVmric acid until not 
more than 0’2 per cent, is present, a result otherwise only 
attainable by several days’ standing. 

4. The residual acid is completely removed by a single 
washing or by two at most. 

5. Whqn the alkali treatment follows direct, after the sul¬ 
phuric acid treatment, the amount of reagent required for 
mineral oil's which contain no tree fatty acids is reduced to a 
minimum, only 0'2 per cent, of sulphuric acid having been left. 

6 . tThe yield of purified oil is as a rule greater than from 
the 61d process, if the operations have been correctly per¬ 
formed. 
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7. Free fatty acids can be removed until only 0-05 to 
010 per cent, is present. 

The apparatus consists cliiefly of two fiat plates of par- 
tioTlar shape, placed opposite each other, with their polished 
edges engaging one in the other.. The l(,wer plate is fastened 
on a vertical axfs which is prolonged above the plate, the upper 



portion being bored out in the shape of a truncated cone, 
with the apex at the tojD The lube so formed conveys Ule 
liquids to be !nixed into the apparatus. To* this end it is 
pierced immediately above the lower plate by a couple of 
apertures, from which the liquids escape into ^he space 
between the wide plates. A screw thread is cut on the 
outside of the tube, an5 on this the upper plate is laid and 
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fastened by the aid of two nuts. The adjustment of the'two 
plates is effected by means Cjf three micrometer screwu in the 
edge of the upper one, an arrangemaut admitting of accurate 
and readily measurable regulation of the distance between 
them. 

The shaft is driven either by a small turbine, which is 
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particularly suijiable for experiments on a small scale,, or, for 
■practical w'orking, by a driving cord. A speed of some 7000 
revolutions a iflinute is maintained! 

The plates arc enclosed in a fixed lead-lined case, which 
serves to «atch the commingled li(juidB, and to convey them, 
by means' of an outflow pipe, either direct to the separator 
or into a collecting vessel. On the top of this case an open 





EKBNBEBG AND ASIGNALL N METHODS OF BEFINING Oil*. 261 . 

cylindrical vessel, separated into two division* by a partition, 
is fixed, one of the liquids to bfe mixed being run into each 
of jjhe compartments. At the bottom of each chamber is an 
openiitg, closed by means of a plunger, .whiclf allows the 
liquids to floTj into a feed hopper, debouching into the 
hollow apex of the driving shaft. The delivery of the liquids 
is regulated by the plungers, and the x^ioportions of the 
mixture thereby controlled. The adjustment is facilitated 
by a graduated scale, marked on the,stem of each plunger 
from 0 up to 100, and a constant level of the liquids in the 
upper vessel is maintained by a float situated in each, this 
arrangement ensuring a constant rate of outflow. 

Tl^e materials used in the construction of the apparatus 
are selected with a view to the class of work to be performed. 
J.'V)r weak acid liquids, acid-resisting bronze, for strongly acid 
ones, acid steel, and for alkaline liquids, wrought steel is 
employed. If the plates are to ho exposed to the action of 
hydrochloric acid, they arc coated with a lead-antimony 
alloy. For laborator; work, plated apparatus is recom¬ 
mended. 

The method of construction must he characterised as 
gotid, since but few parts are used, and these are extremely 
solid and easy to take to pieces, c an and rei«ew. The ap- 
jiaratus runs at the above-named speed of TOOOrevolutions 
a minute, without the slightest noise or vibration, and the 
danger of “explosion,’' i.r., the blowing out of the upper 
])ortion, is totally prevented. In one experiment the speed 
was increased to 12,000 turns per minut§, without any 
further damage than a spoiled bearing, whiqt was imm^i- 
ately replaced. 'I’he apparatus, which was driven by a tur¬ 
bine, braked automatically. A similar case cannot occur in 
practice, since’cord driving gives a definite and npt greatly 
varying speed. Furthqr;nore, the experience of years de¬ 
monstrates the safety of the_ machiufi, which is built, on 
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exactly the sarjie lines as the Laval separator, and the speed 



I'm. 80.—EinulsifliT (section). 


(7000 revolutions) is the sam(! as ip this latter apparatus, 
with which it has ‘proved perfectly reliable in instances 






KKENUF^pG AND ASFIXAIL’s METHODS OF HEFININCJ OILS. 263 
numbered by tens of thousands. Moreover, the drum of the 



Fio. ■‘^1.—Emulsifier (elevation). 


separator is much higher £»nd heavier than the upper part of 
the emulsifier. 
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The capacity of the machine at the indicated speed of 
, 7000 revolutions per njinute depends on the dimensions of 
the space between the plates, «and* on the viscosity of the 
mixed liquids. That the capacity is great was shown by an 
experiment wherein, with an aperture of only O’Ol milli¬ 
metre, 700 litres of water at 1G° C. were delivered in an 
hour. Fatty oils, melted fats, mineral oils, tar oils, etc., 
naturally, as a consequence of their greater viscosity, pass 
through at much slower rates; but it is not necessary 
to adjust the plUtes so close together, even for very fine 
emulsions, the best working apertures being in most cases 
between 0'()5 and I'OO millimetre. 

When once properly set the apparatus works continu¬ 
ously. Before commencing, the rate of flow ol: the two 
liquids (depending on their viscosity) must be determined, 
once for all, by a preliminary experiment, which may easily 
be performed by means of the adjustable plungers in the 
upper feed boxes, the stems of which only require to be 
raised or lowered until the liquids to bo mixed are delivered 
in their correct proportions. This is easily arranged after a 
few trials, and thereafter the work can be carried on uninter- 
mittently, an interruption only being necessary when, oil of 
very different viscosity is to be treated. Un order to ensure 
the greatest efficiency when used in the fat industry, the 
emulsifier should in most instances—and particularly when 
alkaline or neutral liquids are employed for mixing—be com¬ 
bined with the separator, which is aBle to rapidly dissociate 
emulsions otherwise of considerable stability. 

. The De Laval separator may be employed with advantage 
when the fa'c rises so slowly from the oil an'd water emulsion 
that the ordinary receiver, a wooden vessel with separating 
pipe, on the principle ol the Florentine bottle, is inefficient. 
These' separators are made in various sizes and capacities 
ranging from 300 jfo 2000 litres per hour. 



EKENBK^G AKD ASPINAIii’s METHODS OE REEINIKG OILS. 266 


Aspinall, Hoar, and Wise’s Process of Ei:fining. 

In this process the oik ai^d *fats are mad^ conductive and 
then tAversed by an electric current. If, for instance, 
cotton-seed oil of olive oil is to be treated, Vat is'divided 
into two compartnfents by means of a diaphragm, and an 
electrode placed in each, the positive pole being preferably 
of carbon and the negative of copj^xir. These electrodes are 
connected with a direct current machine, with an EMF of 
not less than G volts. The positive (carbon) electrode is 
imniersed in a solution of sodium chloride, with a density of 
T (Twad.), the oil being made conductive by mixing it with 
its own volume of Inine of the same strength; this mixture 
of oil and brine is placed in the compartment containing the 
copper electrode, d’he diaphragm being porous allows the 
passage of* the current, but retains the oil in its proper 
com]iartment. The separation of the oil and brine in the 
mixture is prevented by continued stirring, preferably effected 
by means of a mechanival agitator. The passage of the 
current results in the formation of caustic alkali and hydro¬ 
gen, which react on the oil whilst in intimate contact with 
the brine solution, causing the impurities to auickly collect 
in the brine. Sanyiles are drawn from time to time, and 
when the operation is considered as fu inhcd, the oil is run 
off and left to settle. The impure brine mav also bt? drawn 
off from time to time and replaced by clean water. As a 
rule it is not advisable Jo resort to the aid of heat, though if 
the oil is difficult to purify, warmth may be applied ; but in 
such cases a temperature of about 80" C. should* not be ex¬ 
ceeded. Oil may ,by this ^mt*hod be purified wWr a much 
smaller percentage of loss than is attei.dant on the other 
usual processes. ,ln individual instances, water strongly 
acidified by sulphuric acid may be substituted for tbejjrine 
and electrolysed, the mixtuco being maintained b}' stirring. • 
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The oil is frecjiiently again rtifined by mixing with a 
solution ol' caustic sod^ at a temperature of 70° C. The 
process may also be advantagaousfy applied to many other 
oils, such as rape oil, coconut oil, castor oil, and, other oils 
and fats. 

Aspinall’s Pkocess Foi! Kf.fining Oils. 

The oil, cotton-secd oil in ])articular, is treated'with brine 
and soda lye. A vessel large enough to contain dinible the 
quantity of oil to,be piirilic'd is necessary fur the process, and 
should be fitted with paddles to ensure a good ni(!ehanical 
stirring. 

• Tanks for the brine and caustic lye are situated above the 
oil vessel, which is also titte<l with hot and cold w.atcr pijies, 
and surrounded by a steam jacket for wanning the contents 
by steam heat. The vessel is emptied by way of a tap at the 
bottom. 

The oil under treatment is run in at a tenqierature of 
about *27" C. and. the paddles being set in motion, an aqueous 
solution of common salt, of a density of some 10' (Twad.), 
is added at the rale of about dfiO litres i>er 1000 kilos. 
f80 gallons per ton) of oil. Stirring is continued until 
an intimate mixture of oil and briiK; k produced, and is 
maintaincyl whilst the caustic soda lye of 22 (.Twad.) is run 
in, also.at a temperature of about 27 C. 

xiccording to the inventor’s description of the process, the 
‘ employment of sufficient caustic lyij to cffeiit by itself the 
purification of the oil results in considerable loss by saponifi¬ 
cation. Tbi use of brine has been jirescribed for refining 
' oils, but wjth very limited and incomplete results. 

According to published reports It is frequently the custom 
to add brine to the oil after the purification with caustic soda, 
but th^ use of salt at this stage cannot prevent the excessive 
saponi cation which has already ,taken place previous to the 
addition of the s«.lt. Aspinall observed that when the oil. 
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was first intimately mixed "With brine, and the lye added 
to the mixture," the brine protected the,oil from excessive 
attack by the caustic'alkali and ttierefore allowed the purifi¬ 
cation to be cl/ectcd with very little loss. Hence the process 
is based on the preliminary mixin}' of oil and biine by ener- 
gt;tic agitation, and treating the resulting mixture with lye. 

> In carrying out this method care musf be taken to use 
just enough caustic soda to clarify the oil. 

'J'hc appearance of the oil affords a sufficient guide for 
the workman. A sample drojtpcd on a glass plate should be 
(juite clear, although it is full of little dark spots; this test 
being universally known in oil refineries. Immediately the 
oil is clarified Wic ])addles :.;-e stopped, and water at 60° C. 
(or, in many instances, cold) is sprayed over the surface of 
the oil, whereupon the colouring matter passes into the water 
and sinks to the bottom, leaving the clear oil floating on the 
surface. 

A largo ([uantity of water is reciuisite, as the washing 
must continue until all the l imps in the oil have become 
dissolved, and until any oil that may at first have been 
earned down uiechanieally along with the colouring matter 
has sepan’.U'd and rcascendcd to the surface. 

Different oils reijuisfc to be treated with different (juan- 
tities and strengths of lye and brine, the amount of which 
can be determined by preliminary tests. It is pri terabJe to 
warm the oil before treatment. 

After thorough washifig the oil may be freed from 
suspended water by warming it to 70 C. If the process is 
carried out in an efficient manner no saponification occurs, 
neitb.u- is any mticilaje formud. ’The oil may be afterwards 
clarified completely in the usual manner, ana cotton-seed oil 
so treated is marketable as olive oil. If intended for r^le 
as bleached oil, bleaching is performed in the ordinary way. 
The Aspinall method is suitanile for both warm and cold 
i drawn oils. 



CHArTKR XIII. 

PURIFYING OILS AND MECHANICAL APPLIANCES FOR 
REFINING. 

Villon reports as follows on the purification of oils by 
means of liquid sulphurous acid, which is apparently prac¬ 
tised with success in Germany :— 

“ The oil is jdaced in a cylindrical boilin'^ pan, with a 
double lead bottom fitted with an elHcient stirrini' apparatus. 
About 4 to 1 per cent, of liquid sulphurous acid, free from 
water, fs run through a pipe into the oil, where it immedi¬ 
ately vaporise.s and acts on the albuminoid and protein 
colouring matter. The reaction is facilitated and completed 
by the aid of steam heat applied by means of a coil. The 
resulting increase of pressure, which should not exceed 
13'7 poun^Is per square inch, is indicated by a manometer. 
The mixture is allowed to cool and i.he reaction to continue 
for s^eral hours, the oil being then washed for some time 
witR hot water and afterwards filtered.” 

This process apparently yields good results; the oil is 
clear pale yellow and very lirij^ht, burning well without 
carbonising the wick, and lubricates without gumming. 

Attempts have been made to combine the zinc chloride 
and sufphurous acid proccssfes,.and with success. Whe ’ ziiic 
chloride is used the oil needs thorough washing to remove 
th(| final traces of the reagent, otherwise the burning quality 
of* the oil suffers. In the combined process the oil is first * 
stirred up with a syrupy sWlition of zinc chloride, and the 

(268) 
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mixture then treated with euiphurous acid in the manner 
already descrihal. 

For clarifyinj' and preserving' fatty oils Villon employs a 
mucikginouls product (designated by him “Algosin”) which 
is obtained from Algae, which, like many similay substances, 
is gifted with the propei'iy of clarifying turbid liquids; being, 
however, unique in its power of exerting this influence on 
fatty oils. If a concentrated alkaline solution of this algosin 
i/’3 stirred up with a turbid oil, and the latter poured off and 
'filtered after settling for twenty-four hours, a clear product 
is said to he obtained, which does not again becom(! turbid 
even after a considerable lapse of time, and which, further¬ 
more, has a greater po\rer of resisting the inlhience of light 
and air than any fresh fatty oil, preserving, moreover, its 
pure odour and flavour for a long while. Villon treated 
olive oil. sesame oil, and nut oil with algosin, and found 
that after an exposure of fifteen months to light and air 
ill shallow basins, the p('reentage of acids did not exceed 
0‘02 to O'Od, whereas the sauie oils, without tins algosin 
treatment, exhibited from (Vj:j to 15'7 pm- cent, of acid 
under similar conditions. 

Nuudlini'kh ox thk rnuFtc.-VTiox of VKc.FT.vimF Oiis. 

u 

Xiirdlinger obviates the evils attendant o.i the oru'inary 
methods ul purification and the use of mechanical appliances, 
by troating the oil with oleaginous solutions of certain re- 
■ agents, certain salts of tliojfatty acids, resin acids, benzoic 
acid or their homologues being particularly suitable. So far 
as this has hitherto been observed the solubility of ttie salts 
of fatty acids in vegetable oils^incr.oases with the moiccular 
weight of the acids themselves, and from butyric acid up- 
. wards the majority of Jhe salts in question dissolve in frc^i 
10 to 20 parts of vegetable oil at temperatures from 100° 
to 200° C. In connection with -this question of solubility. 
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the composition of the vegetable oil has but a subordinate 
influeflce, the salts dissolving almost equally in sesame oil, 
poppy ojl, rape oil, linseed, oil. ground-nut oil, and cotton¬ 
seed oil. 

'Whereas^ the 5 to 10 per cent, solutfons of Ihe compounds 
of the alkalis with higher fatty acidts, containing more than 
four carbon atoms, form at ordinary temperatures inore*or 
less oleaginous, viscous liquids, which do not throw down 
any solid deposit (the same behaviour is noticeable in tin* 
corresponding salts of oleic, ahietic, and sylvic acids and 
their homologues), the metallic salts of these acids in olea¬ 
ginous solutions at ordinary temperature have somewhat the 
consistency of lard, or else a portion of tl;c salt that has 
been dissolved at higher temperaturi; erystaltiscs out again. 
The .5 to 10 per cent, solutions of the zinc, cadmium, iron, 
copper, manganese, and lead salts of these a'cids form clear 
solutions at temperatures hetv een 40 and (at highest; 
100" C., the kind of vegetable oil employed as solvent being 
immaterial. The lime, magnesia, alumina, and baryta salts 
are also soluble in vegetable oils, but are not—or at least 
no: to the same extent—endowed with the peculiar pro¬ 
perty possessed by the other metallic salts of throwing down 
mucilaginous bodies. 

If’-small quantities f.‘) to 10 per cent, i of the oily solutions 
■of file metallic salts of the aforesaid acids be introduced into 
vegetable oils a clear solution is at first formed, but a|tter a 
little while the mixture becomes iloudy, especially in preseneb* 
of air, and the mucilaginous impurities are gradually pre¬ 
cipitated, as more or less coloured flakes, in combination 
with 4be previously dissolved metallic salts. 

In Ndrdlinger’s opinion no chemical change occurs, 
t^e probability being that the mupilaginous particles are 
weighted^ and so droughU to prcc/p/ta^e, l?j' tie lUetaJhc saJts 
in the sathe way a.s is observed in the case of certain . 
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colouring matters. Tbei turbid oil is freed from the pre¬ 
cipitated substances by filtration. 

Briefly summarised, the process is carried out as follows : 
’The sales pf heavy metals (iron, lead, copper, manganese, 
5oinc, etc.) with higher and substituted fatty acids or benzoic 
Rcid are dissolved in about 1(1 to 20 parts by weight of 
vegetable or resin oils, at about 150’ C., and the solution 
gradually cooled, the clear liquid being drawn off from the 
insoluble residue whilst still warm (51' to 80 ' C.). Of such 
tsolutions—so-called “ purifying oils —the following may be 
used for the purposes indicated, rix. a 5 per cent, solution of 
•oleate of zinc in cotton-seed oil, or 10 per cent, solutions of 
■oleate of leflid or stearate of iron in sesame oil, or of resinate 
■of irorror manganese in linseed oil. 

Thesi' jiurifving oils, in so far as they are not clear and 
fluid at oi'dinary temperatures, may be rendered so by 
moderately warming, and then are mi.xed with iB to 20 or 
.10 times their own weight of the vegetable oils to be refined. 
A clear solution forms, which after a short time becomes 
cloudy, especially when it has been exposed to the air. The 
impurities settle to the bottom along with the metallic salts, 
and are removed as already described. 

I'or refining sesufliie oil a jiurifving solution of lead oleate 
in sesame oil is employed ; for ground-Liif oil, iron stearate 
in se.same oil : for rape oil, lead oleate; and for linseed oil, 
irpn or manganese resinate (ferromanganic resinate). 

Niirdlinger has alsa® extended the application of the 
process to oils and fats of animal origin in the following 
manner:— 

One of the purifying (jils'is mixed with aboa'i. 10 to 20 
volumes of the animal oil or fat under treatment (e./;. fish 
oil or tallow), previously liquefied by w'armth if necessary. 
TAi’ c/ear //(laid;:mdim//y /> 0 (’ 0 /ijes nir/ad /;■ t/?e se//aMnfih/> 
of the impurities, along withXEie metallic salts as flue flakes. 
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The oil is then clarified by settling,<fiItration, or being passed 
through a centrifugal separator. 

In order, to refine crude ta^lowf (for example), the.fat is 
melted and mixed with a small percentage of a solution of, 
say, lead oleate^,in tallojv, and the mixture kept warm until 
the flocculeiit precipitate of impurities has formed. The 
clear tallow is then either poured off from the sediment, 
filtered or separated by the centrifugal machine. Fish oil is 
refined by mixing with a suitable quantity of a purifying oil, 
consisting of a fatty acid salt of iron dissolved in i-ape or 
any other oil. 

iMf.I'HAXK'AL Ai'I'TJA.N'CKS fob liEl’lMNli. 

It is evident that thi; mixture of the oil to be ndined, and 
the reagent which is to destroy or othi'rwise remove the 
mucilaginous or other impurities, must be very intimate 
indeed, and with this object mechau'cal appliances are used, 
their dimensions and ca])aeity de])ending of course on the 
quantities of oil to be treated at any one time. These 
appliances are of various kinds, the following being em¬ 
ployed : — 

la) Stirrers, with horizontal arms mounted on a vertical 
shaft, set in motion by any suitable me^ins, and so effecting 
the intimate incorporation of the oil and watery fluids. 

(h) Air, either blown into or drawn through the oil, by 
which means an intimate mixture is also effected, .^ir 
agitators were first successfully eni^iloyed in the refining of 
mineral oils, and were subsequently made use of for vege¬ 
table oils. The mixture produced is extremely intimate, the 
operation much cleaner than-when mechanical stirrers are 
used, and finally the air exerts a bleaching action on the 
vegetable oils; the only thing to be feared is oxidation. 

Eape oil, cotton-seed oil, and sesame oil are not injured 
by air in the comparatively short time of exposure (two to 
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three hours), but in the'case of drying oils the air naturally 
exerts an unfavourable influence ; onjy, how^ever, when they 
are intended for "other pifrpoSes than painting or varnishing. 
Injectors (for refining by exhausting air), although jihpaper 
than air-blast agitators, are very seWoin uted, owing to the 
necessity of having the refining vessel airtight, which ren¬ 
ders the control of the operation difficult; and indeed the 
mechanical stirrers with beater arras are still more generally- 
used than any other form. 

(c) Centrifugal emulsifiers, at present’ but little used, 
are nevertheless of a character to entirely supplant all 
other methods of mixing. The following advantages arc 
possessed bty these mwchines; continuous working, great 
capacity with little consumption of power, economy of space 
and sulphuric acid, better (quality products, and the possi¬ 
bility of treating freshly pressed oil. 

Blowebs i’ou IMixlxo .Acii'S on Other Liquids 
WITH Oil. 

’Phe Korting apparatus consists of an open, trough-shaped 
iron vos.sel, at the bottom of which rests a perforated .steam 
pipe, continued through the .side of thd pan’ and turned 
upwards, the outei^ limb being llth d with a Keirting's 
injector. 'Phis steam blower is employed in plac^ of a 
mechanical stirrer, and completely obviates Oie inconveni- 
en«ea of the latter. Its action depends on the circumstance 
that a current of steam* flowing from a narrow tube into a 
wide one. carries with it the surrounding air, and^inparts to 
the latter sufficient speed to enable it to overcome the pres¬ 
sure of a column Df wateii 2 o metres in height!* Thu air 
issues from the perforations in the pipe (Fig. 82) with such 
vehemence that it imparts violent motion to the surroutiding 
■ liquid, and stirs up, all the precipitated or added substa’hces 
lying at the bottom of the vdssel. 
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The Korting apparatus presents Uie following advantages 
over mechanical stirrers :— 

1. It is cheaper and more et1i.cien-i. 

2. An extremely intiiuale mixture is produced. 

8. It has no movahle ])arts. and does not wear out in any 
way. 

4. It can be li.xed in any coina'iiient situation, requiring 
only a service pi|>c of small dianieler. 



FuJ. 82.—Air-i)l}i.4t agitator willi K«>rtmg injector, 

i> 

5. It requires no attention or supervision, and may he 
started by simply opening a sltaim valvt;. The strength of 
the blast ■> regulated by the seme means.,- 

G. The apparatus works economically in the extreme, 
especially when compared with manual labour. 

7 The pipe at the bottom of the vessel takes up but a 
small sp ice, and does not in ai'y. way impede cleaning. 
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The air pipes LL*are screwed on to the injector in the 
manner Shown in the drawjn<». ^They s^ionld not be made 
narrower than practical aixperience shows i,o be advanta¬ 
geous. On cither side these air pipes are fitted wjtl), sundry 
tubes, 10 luillinietres in diamek'r, projejcting downyardg, 
their number being regulated so that the total area of 
delivery^is exactly double the sectional area of the air pipes 
employed! The latter are laid some 2.] inches above the 
centre of a pair of inclint'd board.s fastened to the bottom, 
and serving to l<‘ad the, Injnid constantly baek into the sidicre 
of action of the compressed air. WImui the vessel is over 27 



• Ki(.. S?. air a-^italor. 

f . . 

inches widi', a .single air jn’jie is no .'ouger su41icicnt, and 
tn addiiional pijie nnist be emjiloyed for co b 20 inche.s of 
width. The diameter of the steam pipe, valve, and injector 
pipe must not be decjoased beyond the prescribed limits. 

Another api>aratus for intimately mixing liquids is worked 
by compressed air. 

Ill Fig. HI .\is tlie tank, 1.) the air eompreti«or, a the air 
supply pipe, with brancV',s b in tlie tank. The air escapes 
through small apertures in pipes placed at the bottom of the 
tank, and the ascending air bubbles set the whole liquid in 
rapid motion, producing more intimate mixture than can 
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be obtained by mechanical stirrers. The air compressing 
apparatus can be erected in any convenient manner, whether 
vertically, horizontally, or at an aifgle. It is a universal rule 
with ail cempressors that the pressure exerted by the blower 
increases with the'pressure of the steam, and the more the 
spindle is screwed down. In order to prevent unnecessary 
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back pressuru the air delivery aperture should not be made 
too small, fipd diminutions in,,the suction pipe also act 
unfavourably. If the delivery of tlie air is effected through 
a number of openings, the sum of their sectional areas should 
not be, less than 1^ times the diameter of the pipe as given 
in the maker's catalogue. 
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Oil Defining Pans. 

The pan A (Fig. 84) is 1^5 incjie.s wid,e, contains a steam 
coil^D "whifflt enters*tlu<)ugh the lid, and'after numerous 
winding makes its exit in the same wa^. Tj;ie,lid also 
carries a tube s^urmounted by ves.sel it, to which,an air 
ejector E is attachwl. This ejector serves, when set in 
motion, to produce a partial vacuum in the upper portion of 



S.'i.- -Dei-antaliou and filtering ap)iaratu» for paii . korncl oil. 

E, jHA'kel aurround^ig A; F, ejfiiieiit vah e; (i valve rod.^i; H, disoliarge 
tap; K, feed pipe. , 

the pan, the lower two-thirds of which are fill».l with oil. 

^ As the vacuum iticreasc.s fre.sli air forces its wa}' in through 
the tube L and causjcs a brisk movement in the oil, whicl*is 
heated by means of tlic steam pipe Ih Not only is any water 
that may be mechanically suspended in the Ail removed by 
this movement in conjuiuftion with the higb* temperature, 
hut the oxygen of the air also acts chemically on the oil. 

Oil treated in this apparatus is just as clear and pure as 
if purified in a refinery. Direct steam can also be eyiployed ; 
the precipitated matter.s, subside tjuickly, and can be drawn 
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off through the tap Z. An interestiEg feature about thi.s 
apparatus is ftiat the teinperature of the oil is higher than 

^ t.. . 

can be produce^ by the steam coil^a ccrcuinstance explained 
by the internal friction of the small particles of the oil', the 
result being .simi'iar,to that produced by shaking a liquid. 

Schnkidek’s Decantation and FiLTKniNa Aitaeatus 
FOR Palm Keh.net, On,. 

The apparatus is very compact in form and is easily taken 
apart for cleaning. ,It consists of wooden and leaden boxes. 
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Fk;. 80 .—and lillorinj^ npl aralU'S. 

A, decanting boxes; B, filters; C!, sifter; T), in A ; rf, supports (see 
Fig. Si’a. 

of three kinds, riz.: decantation bo.\(«s filters D, and 
sifting boxes C, which latter .serve to contain the two former. 
T,he boxes A are formed of a bottom and four vc'rtical walls 
which,jnear the upper edge, are pifirciyl by hoiixontal slits D. 
Each box is surrounded by a jacket M, fastened on to the 
walls a little above the slits. The filter boxes consist of a 
bottom and frame walls, the latter being entirely covered by 
linen cloth or some other filteriii’g'material. The sides of 
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the sifting box C are ^)orforate(] with holes in the lower 
half. Val\\!s h’ are fitted to the filter bo.xes B and sifting 
boxes C, and ar« adjusttld Iw the valve rods G> The sifting 
box has also a discharge tap H. 

The ajjpaiatus is worked in the. following manner; The^ 
sifting box (’ is sft up over a vessel which is intended to 
catch the clarified li(|uid. and flic decantation boxes A and 
filters B ard inserted, resting on supports J. The liquid to 
be clarified is run into tlu' central box A tbroiigb a feed pipe 
K, escaping theneo through the slits I) imo the second box 
A, and from this passes inici the filter B and through the 
filtering material id' which the sides are composed, finally 
arriving :|,t, tlie sifting bi - whicli allows the liquid to 
escapf' through the lateral apertures. 

The impurities are sc-curely retained on the bottoms of 
the vessel and on the walls of the, filters, and these must 
therefore lie clearii'd out from time to time, tor which purpose 
the valves F and tap H aie provided. 

ISxo i’'iL'1'Kns 

belong to the most modern and eificient forms of apparatus 
ftir tillering oleaginous substances, and may be highly recom¬ 
mended, botli on !>|;coiint of their caj aci '' and the crystal 
clearness of the filtrate. * 

d'lie bag filter niamifactured by K. A. Stunner of 
Amsterdam, .shown in Fig. iST, is composi'd of a number^, 
(eoiTosjionding to tbeJsize of the apiiaratusi of linen bags 
of about fit) X i inches in size, eacli of whicli contains a 
second bag fO inches long. Ivich of these bags—tliree to, 
nineh'en in nuniber—is fastened by cords on*to a lyctal 
cone, which in turn is screwed into a receiver, serving as 
supply reservoir fqr the liags. d’bis vessel is mounted on a 
metal cylinder, which encloses the bags and prevents access 
of air. 
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The apparatus—which may, ftr special purposes, b< 
heated by'steam or hot water—works very quickly and 
retains all impurities iii^the l)ag,s. jThe cop^idetable length 



purifier. Purifyiug cylinder. 

.of the bags facilitates rapid filtration, liy reason of which 
large quantities of oil can be tilte,red clear and liright in a 
short time. 

Th^ Raymonu-Combret Oil PuniFYiNG Apfabatus. 

By means of this apparatus the oil is not only filtered but 
ruay also be purified by solutions of various salts, whereby 
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■the sulphuric acid can ’♦e removed from oils that have been 
imperfectlj washed with water. The purification is effected 
in the puriiyinf,>; cylinder B, in whicn the oil ip fine streams 
is broCight into contact with the purifying solution. Where 
a senes of theSe cylinders is present th,e fjrocess is con- 
•tinuous. ' 

The oil is contained in a reservoir A, from whence it flows 



I-'k,. S!I.—Uavnioiul-Coraliri-t oil puriiyinj, 'pi-.M-tUus. 

through a tube C and issues through the rose !» into a tinned 
cylinder B, widened out at the top and closed by a lid. These’ 
cylinders arc filled with water. The feed pipe C conducts 
the oil into a T-shaped joint E, to which is cuinected the 
steam pipe E foy heating the purifying liquid.,,The lower"' 
limb, fitted with a tap G, serves for cleaning out the pipes. 
The oil is divided equally by the rose ]), and passing through 
4;he column of water—or li(iuid containing different acjds or 
.salts—ascends to'the wide, upper part of tlie vessel. The 
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tap H is for drawing off the oil, aijd J loads it into the 
succeeding cylinder or appai'atus. The level of the water in 
the cylinders can he maintained iexa« tly on a level with the 
taps If and J, being added or withdrawn througl) the pipe 
L or tan K iVspeetively, The cylinder is emptied hy 
means of the tap \Vherc several cylinders are arranged 
in series the bottom of the, wide part of each must be on 
a higher level than the top of the succeeding one,-so that the 
oil may descend by onivity from one to the other. In this 
manner it jiasscs'through the entire series, and is finall}' 
discharged into the filter, b'or increasing the rate of flow 
from one cylinder to the other the introduction of small 
rotary pumps in the pi))es N and G is of great,assistance, 
and, by the same means, oiiee-jmrified oil can he, if nece.ssary, 
returned to the bottom of a cylinder hy way of a ])ipo 0 
attached to tlie tap H. 

Voli.mak’s Hai'id I'di.Tiai 

consists of a cyhiider, which, in the case of small filters, is of 
glass enclosed in a tin-plate cover, larger ones being entirely 
of glass, b'alse bottoms, ]ierforated with holes, in which are 
inserted conica'i tm tubes connected with the, actual filters, 
are fitted in the cylinder. The lillent arc composed of 
cylindrical'hag.-, of cloth, kept in position by spiral coils of 
wire. Tfieir mode of action is very siinpli'. The liipiid to 
,be clarilicd, on being introduced into the bottom of the filtc’i, 
has to pass thioiigh the cloth walls aid the conical tubes in 
order to reacb the space between tbo upper bottoms, whence 
jt flows into the outer cylinder. Aft may be seen from Fig. 
90, the filtr'k', whicb is of the sifme shape at both ends, may 
be turned upside down and worked in the reverse manner. 
Conimiinication with the vi'ssel eontainii',g the liquid to be 
filtered is e.stablished, as the drawing indicates, by means of 
a syphon and caoutchouc tube. ' Generally the first runnings 
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are, as in the case of filters generally, somewhat turbid, and 





they arc' therefore collected 
sei)arately and leliiriied to 
the stock vcssef. In a 
short time the port s of the 
liheriiig inediiim will have 
closed nj) siifliciently to 
jirevent th(' jiassage of any 
solid body, and’the oil will 
then run ler These fil¬ 
ters are made in ’various 
sizes, containing freni 3 to 
.‘)0 filtering ctlinders, and 
with a capacity ranging 
from d to n(lO litres of li<[uid 
]ier hour. 


-Vollinar’i? rapid lilter. 


CJPWADI) f'hr,TKH. 

The upward filter shotvn in h'ig. 91 works with lii!,en, 
moss, and tow. The iron filterdbox is lined with lead, and ia 
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fed from a reservoir at a higher level through the valve 
eituated tit the bottonj, which also allows the* supply to be 
regulated pxactly in *confonijity »with tl,if thne necessary 

for filtration. AwodGencross 
piece H is jJlaced a*t the bottom, 
of the hex supporting a per¬ 
forated wooden disc which is* 
covered by two laj’ers of linen, 
one coarse and the other fine, 
in texture. Then follow in 
order a thin layer of tow E, a 
layer of moss M, and linen, 
covered in turn Iw a perforated 
hoard and a secotid «<'ries of 
layers resi'inhling the first. 
Tlio screw S servi's not only to 
assist in adjusiiny the filter in 
case the layers do not he evenly 
— the central cross piece is 
pressed down and fixed by small wooden wi ‘dges- -hut also to 
regulate the rate of filtration, which may he altered hy loosen¬ 
ing or tightening the screw. The moss used for filtering must 
be gathered during the dry season of^tlie year, and sifted to 
free it from sand. When no other packing material is used, 
a suitable arrangement for pressing the loo.se moss must be 
provided. Such packing will of course rcipiire to he ren(|wed 
at intervals, and the old material tfiust then be well pressed 
.and treated with liot water to recover all tlic oil retained in 
suspension. 

< 

Sand Filtek. 

According to Brunner, a sand filter is highly suitable for 
pufifyiiig oil. To construct this a strong sheet-iron cylinder, 
about feet long and 1 foot fvide, tinned inside, should be 



Fig. 91.—I'pward Tilboi. 
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procured. At the bottom end a feed pipe is inserted, and 
this is connected with the oil reservoir (situated 40 to 80 
inches higher than the filter) by a caoutchouc tube. The 
outflow pipe is at the upper end of the cylinder. About an 
inch above the bottom an iron ring is fixed to support a very 
thick perforated iron plate, on which is laid a cloth of close- 
texture, the remainder of the cylinder being filled with 
perfectly pure washed sand. The lower layers of sand may 
be fairly coarse grained, but that in the, upper layers must be 
progressively finer until the upinost stratuih of finest drift 
sand is reaehful. Tbo apparatus forms an upward filter and 
needs no further description. When the filtration is com-, 
pleted, the ■ f.lternig layer remains impregnated with oil, 
which IS recovered by introducing water through the caout¬ 
chouc tubing, thereby driving out the oil. When the pores 
of the filter are clogged from having been a long time in use 
filtration will be sensibly retarded, and the sand will have to 
be cleaned, an object effected by heating up with lye to 
saponify the oil, and then washing repeatedly with water, 
whereupon the sand will again be fit for use. 

Uitic’s On. Filter. 

Ure proposed an x“xceedingly practical form of filter for 
the mechanical purification of oil. In this apparatus the oil 
to be filtered is jilaced in a vessel fitted with a tapped side 
tula leading out from near the bottom and communicating 
with a water cistern. The filter rests on the top, and con¬ 
tains two perforated partitions, dividing it into three com¬ 
partments, tht' lowest of which is connected wi^ the od 
tank by a short benl pipe, and the central division *hMed wHh 
coarsely powdered charcoal, cotton wool, felt, etc. The 
upper compartment' is intended for the collection o' the 
filtered oil, for which purpose it is fitted with a draW-o£f 
tap. The cistern being fillefl with water tyid the oil tank 
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with oil, the taps are opened, tlio ■R’ater running into the oil 
vessel, where i,t sinks^'hy I'oason Of its greater density and 
drives the eil over into and tlJL’ouJrh the filter. When, after 
contjnued working, a mucilaginous mass i^s foun^ deposited 
in the.lowcr clwunher of the filter, the same is drawn off by 
the tap. In this manner the operator is able to separate the 
clear oil from the deposit with ease. In formqr years bag 
filters were used for filtering oil, but the j)ores became so 
soon clogged that other materials, (rotton wool, cloth, etc., 
were substituted. l-'or ttpward filtration, sawdust was at 
first almost univei-.-^ally emiiloyed, but presented sundry 
disadvantages. 



CHAl’TEll XIV. 

DKOnOltTSIXd OII.S F.VTS. 

TifK object of the appariitus of J’ilberi's is to remove mal- 
oclorfuis eases present m suspension in fats’ami oils. A and 
B il^ie. ll'ii represent two cylinders havin" an intermediate 
space for containine watt'r. The cylinders arc fitted on either 
sidi' vvitli eircular I'luls i/'/ and d'd', and the inner cylinder con- 
tain.s'U central axis, one end of which tits in a hearm"/in 
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tlio spac(' lK‘l\vc('n tin* ends d and d\ and })asscR through a 
stulKne eland <j allixed to the hearing. The stirrers I are 
mounted on this shaft in the inner cylinder, each set of 
paddles consisting of radial iirms jj, arranged ir> pairs, one 
outside the other, fasteno’d together by bolts k and secured 
on the shaft bv screws />•'. As mav lie seen from the sketch 
the paddles I, which run parallel to the shaft B, ar^ each 
fastened to two radial anpsj Kach wlieel consists of four 

(•2K?( 
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paddles 1. ^ The two pairs o£ radial "'hrms, which run in the 
same direction and carry two paddles I, are shortfer than the 
arms that ha've an opposite diref tioA. The-paddles may be 
either plain or perforated with holes 

The wheels sc constituted are mounted on the shaft E, 
and are so arranged that the paddles of one wheel are not in 
the same plane as those of the adjacent wheel, this being 
with the object of stirring the oil and working it up 
thoroughly throughout, the amount of power required being 
at the same time 'reduced. The water pipe n conveys hot 
water to the jacketing space C, and tlu- waste water escapes 
through m. Each pipe is fitted with a tap {m and n). By 
means of this water which may be heated to any convenient 
temperature, the oil in the. inner cylinder may be inaintuined 
at any desired degree of tluidity. The oil or fat is fed to the 
inner cylinder by the pipe 0, which passes through the walls 
of both and through the block a in the jacketing space, and 
W'hich can be closed by a suitable appliance. There is an 
inclined o 2 )ening P arranged near the extremity of the upper 
side of the cylinders, passing through them both, and into 
this a pipe p- (with tap p’’) is fitted and connected with a 
rotary blower or air-pump (not shown in the drawing) from 
which a strong current of air can hepa’sed into the inner 
cylinder. This air escapes, along with the gases removed 
from the oil, through the pipe E, which is enclosed by a 
“team coil S, with regulating valves S* and S-, by means cf 
which the pipe E can be warmed to at'y desired temperature. 
In E there is mounted, in a suitable manner, a vertical axis 
•a, carrying a number of paddles n. These paddles, of which 
six are shown in the plan, although in practice a larger 
number {e.g. ton) is better, are for the following purpose: 
They s^rve to retain the particles of fat and oil carried off , in 
suspension by the escaping air, and also to remove an^ fat 
that may settle on the inner walls of E; and as the pipe E,' 
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together with the axis, auu pauuira, aic.an vvi»j.med by the 
steam coih the oil and fat contii^nally drop dcwvft into the 
bulk in th»cylinder. Ijhc a.xh audits paddles^are driven by 
means^f a pully t'. v' a%i<t are two outlets, with valves* 

• attached,*Jor tht; removal of the deodorised ailt and*there is a 
manhole at fine iide of the cylinder, closed in t^ie tisuah 
maimer hv a cover V. I'he modus ojuTundi of the apparatus 
is as folloV'i;: The oil or fat to he treated is introduced into 
the eylindc!!’ until the latter is half full, and the mass is then 
raised to the temperature most siiitalile for the operation by 
means of the water jacket. The [laddles are set in motion, 
with the result that the oil is beaten up into a spray which 
tills the upper [lart of tlie cylinder, where the freed gases are 
al>sojj)ed/l*v the current of air admittetl through P and 
carrii'd away hy the latter into the pipe 11, wherein the sus¬ 
pended jiarticles of oil arc ladained hy the revolving jiaddlcs 
II, without the escape of the gaseous mixture heyig itii])eded, 
whilst at th(' same lime thi' r.ccumulatii.ni of fat or oil in 
l; is ])re\a'tited. 'I’he oil is ])y this treatment, comjlctely 
del idorised. 

• 

S'l'n'ii'A'soN's l\ri.Tttoi> or Pr.oiioifstriox. 

t 

For punhing a^ul dt'odorising the oil, a i-onijtosiliou is 
prepared by granulating logethtM- alitini ’a tlrce ftom lime), 
magnesia, and iron, ineorpoiiiting this inixte.e with imper¬ 
fectly burnt charcoal containing organic matter, the whole 
being lietited in closoi^ retorts, which are then allowed to 
cool down before being optnied. 

l)KOIiOI!tSl.\t. WITH (lASF.R. 

• 

#It is well known that*oils, fats, waxes, and other similar 
bodies can be deprived of smell hy the action of steam. 
Nevertheless, it has not, so far, been possible to preptye by 

this means fats of*unimp('a(ih»ble 'juality for alimentary pur- 

P.) . 
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poses, since, although the smell of the fat is removed; the , 
subsequent -development qf a rancid flavour cannot be pre¬ 
vented. Howevel', since the (Opinion has been termed that 
rancidity is caused by the action o!- the atmospheric o.iygeh ■ 
mixed'vvi'ih the steam, the possibiUty of combating'this evil, 
hy tieatiiig the oil with snperheati.'d steain in the absence of 
■ air has become apparent. The fat is molted or heated in’ 
suitable vessels, in which a vacuum may bo produced, or 
through which an inert gas (nitrogen, carbon monoxide, 
carbonic acid, hydrogen, etc.) i.s passed, and, as soon as the 
air is removed, the temperature is raised to betwi-en 110’ and 
220'’ C., according to circumstances, a current of siiperbeatexl 
steam being pass(>d through the melted mass until the 
condensed water is perfectly inodorous. .\s soou s>s this is 
accomplished the .steam i- slutt off and the oil cooled in 
presence of an atmosphere ol tlui gas previously e.mployed. 

In treating solid fats, t.ij. oleoinargarin o)- othei- solid 
animal fat, ordiniiry steam is admitted, and the odoriferous 
, matter driven off hy means of au inert gas. To inercase the 
purification, 2 to 10 per cent, by weight of a 4(1' lb solntioti 
of sodium bisulphite may at the same time he employodf 
drawing off' the solution, which contains the, greater part of 
the malodorous impurities in a state of comhination, and 
washing the fat thoroughly with water. 

DEODOUlSIN(i liV A(iIT.\T(O.V. 

The method of agitating rancid or evil-smelling fats witTi 
Amyl alcohol (90, 88, and 80 per cent, strength) for removal of 
^the fatty acids, etc., gives very good results. As a rule an 85 
to ^7 per out. pure spirit is sufficient, since it dissolves most 
of the fatty acids. Experiments'* made with this reagent 
were performed in glass cylinders, 1 to Ij volumes of the 
spirit being poured over 1 volume of rancid oil warmed to 
35° C., and the two well shaken up together three times in 
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the course of half a day, an emulsion being produced on each 
occasion.* On the second day the mixture, at 2o’ to 24° C., 
had separated, jnto twcscle^.r liquid's, the upper of spirit and 
the Rwe^ one of oil. T!ie spirit being removed h^ decanta¬ 
tion an(f syphdhing, a further 4 vqluma o£,8;? to 90,per^cent. 
spirit was poured on to the oil, and the shaking up and 
subsidence repeated; in this latter instance the separation 
required two or three days at 20’ to 24' C. 

A third agitation was necessary for complete purification. 
The oil was of an extremely pale yellow •colour, both smell 
and rancid taste having completely disappeared. In order 
to bring the colour ajiproxiniately to that of 1‘rovence oil, ^n 
addition of fresh Provence oil is recommended. The process 
cos^^vei^' little, as tiic spirit can he recovered by distillation, 
leaving a residue com])osed of fatty acids. In another ex- 
periment*\vith ycry old rajie oil, satisfactory results were also 
obtained. 



CHAP'rKR XV. 

BLE.ACHING FATS ANl:> OILS. 

BLEAClflNO WITH Hvj)liO(iKN pLllONIDli. 

Pure bydrOLT-n peroxide is a, synqjy licpiid, colourless and 
perfectly tran.s]iarent, of a faint hitter and at tin; same time 
irritating flavour. Wlien applied to the skin it causes eon- 
siderahle itching and produces while sjuits. The co'i miereial 
preparation contains about 10 volumes of available oxygen, 
corresponding to about d per cent, of A litfile hvdro- 

chloric or suJjdmrie acid is added to inere.asi; its stability, .so 
that in certain cases tliis addition must he borne m mind. 

The liigdi lu-ice of hydrogen peroxide lias retarded its 
application to technical jmrjioses; for fats and oils intended 
for technical uses its emjiloyment is very limited, '['he casr 
is, however, different with regard to fats and oils for edible 
purposes, for which olive oil, coeonut butler.' etc.) 

chemical kleaching agents, such as potassium bichromate, 
“chloride of lime’’ (bleaching powder), and similar substances 
are unsuitable, and where, in consequence of their higher 
price, a little extra expense in bleaching is immateriah 
Hydrogen peroxide solution of usual (1 to per cent.) 
commercial ^strength is added to the fat an<l well stirred or 
shaken up-with it. The actiou may be {acilitated by the 
addition of a little alkali, wdiich promotes decomposition and 
assists^the bleaching effect. Without this addition of alkali 
the ay.tion of the peroxide may be protracted for several days 
without the reagent being completely exhahsted ; so that, in 

V29-2) 
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such cas^, it will be found advantageous to kaep the water 
which deposits during clarificatio# for itse in subsequent 
operations. Wie clarifiqp,d!on of the oil is perfectly simple, 
becauf»e»ft iiiuBt have bceu thoroughly pusided ^lefere the 
bleaching procosi^ is j)erformed. In this method ttierif is nt) 
’loss of oil from muddy deposits, such as occur in other pro¬ 
cesses of* Ijlcaching ; it may for this reason bo characterised 
as a very clean operation. 

JIli. tc'iuNO wijir Sodium I’Eroxide. 

The sodium peroxide discovered by Castner, which in 
its chemical constitution is allied to hydrogen pero.xidc, 
is,jieciy’dlng to its discotei’er, calculated to supersede the 
latter jirtqiaration. Sodium peroxide combines cheapness 
with staiiihty and case of application, h’or the fat and oil 
industry, hotvevt'r, it cannot be regarded as suitable, in view' 
of the unfavourable results obtained with it. After many 
fruitless trials the hojie of utilising this prejiaj-ation to ad¬ 
vantage was iinally abandoiud. 

llLLACIlINl. WITH ToTASSIUM IIICHKOUATE AND 
llYiu.'onii.ome Acid. 

This method isl^full}" described in treat, 'g of t^ie bleaching 
of palm oil (page 2'.)()i, and the directions ttuTC gjvcn apply 
to all other fats and oils. 

Bl.EACHtNG W»rn J^lTtSSIUM PERMANGANATE. 

T'he permanganate, is dissolved in water an^ decomposed 
by sulphuric acid. The bleaching process is identical ‘witfi 
tjiat for l>ichroiuato. /Vt tlie end of the operation it is ad- 
visable to blow in sulphurous acid to remove the final 
trace's of ptTmanganate adhering to the oil. .By r^-meiting 
the bleached fat. along with magnesia and leaving it to stand 
exposed to the air, any residual taste maj* be dissipated. 
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Bleaching with Chlobine. 

» 

■. Bleaching with chloiSne i^ comparatively inexpensive, 
and shouldi,be kept in view when the necessity of a cheap 
and elifci^iit piwcess is in question for any* particular oil. 
The Bleaching pow’der mostly used in chlerine bleaching is 
simply mixed with water, the necessary quantity of hydro¬ 
chloric acid added, and the whok- stirred in with' the fat 
or oil. The w'ashing of the fat is easier to accomplish in 
this process than in. others, on account of the ready solubility 
of the calcium chloride formed. It must, however, be borne 
in mind that, as with other processes wherein chlorine is 
generated, chlorination of the fat or oil rc.'adily occurs, especi¬ 
ally with drying oils. The substitution of manganese dioxide 
for bleaching powder in the production of the chlorine is 
irrational, since the full cifect cannot be obtained with the 
former body ow’ing to its insolubility ; in fact, large quautititts 
must be employed in order to got any appreciable action. 

The direct employment of liypoclilorites—Javelle and 
Labaraque Ij^es—is not advantageous. On the other liand 
these compounds may be used in the following manner:' 
The fats are melted in a 10 per cent, soda solution, and a 
solution of bleaching powder added with g;ontinued stirring, 
the rnixtur# being then heated to boiling and mi.xed with 
sufficient ^dilute sulphuric acid to jjroduee a weak acid 
reaction. The whole is then left to settle, and linallv 
repeatedly washed with hot water. 

Bleaching with Nitric Acid a.\d Nitrates. 

iSitric aci^ and nitrates also ^xert a bleaching action, but 
Solly’s method for bleaching wax "is the only one finding 
practical application. He proce,eds by adding 10 per cent, 
of sodium nitrate and per cent, of dilute (1 : B) sulphuric 
acid, which are stirred into the^melted wa^. The layer of' 
resulting on the compl.ebioa of the process is re-raelted‘ 
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everal times, and is sfiid to be p^ot inferior to %un-bleached 
vax. I 

Nitric acid'and nitr^itcs are not suitable for bleaching 

Ills siftrt:* they* have an oxalising action, pKMlucfiig'elaidin 

* • * *1 * 

roni olive oil and*adversely affecting drying oils. 

, Bleaching wiih SrLi’HUEors Acid. 

Sulphurous acid, so greatly appreciated in the textile 
ndustrj’, has not yet been made available^for the purposes of 
he fat industry. The objections raised against it are : First, 
hat it only masks but does not completely destroy colouring 
natter, so that the colour may be caused to reappear by t*he 
iction of flilntc acids, nitrous fumes, chlorine, bromine, and 
odme; secondly, it has been ascertained that the yellow 
icgctable, colours are precisely those towards which sul¬ 
phurous acid is more or less inert. , 

A proof that the action of sulphurous acid is negligible 
s afforded in the course of the method of refiuing by sul¬ 
phuric acid, the free sulxihur'US acid produced therein, and 
hsseminated through the oil, exhibiting no bleaching pro¬ 
perties. 

BlE.VCHING Bf CoMMO.N Svi.T .tXD I'IlECXIUCITY. 

» 

Herzog mixes the fat, at ordinary temptralures^ with 2'3 
per cent, of common salt and then stirs up energetically for 
itve to ten minutes along with water at 25’ to 30’ C. Whils’t 
tlfte is being done an*electric current is passed through the 
oil, causing the evolution, at the positive pole, of chlorine^ 
^from the salt) which bleaches by indirect oxidatiijn. 

Bleaching Palm Oil. 

The operation is performed by heating the fat to*190* C. 

and then pumping it u]) and allowing it to fall bact into 

the vessel in thin streams—th»t is to say, the decoloration 
» • • 
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is effected* 1^' the action j^f light and air. Nowadays this 
method of bleaching is* no longer ^employed, as it is too 
expensive and takes too much tiiAe, more especially esince 
a simpler“inetlmd has been found, consisting*in hofstkig the 
palm* oil to 240° C. 

To bleach ])alm oil by Imat some 10 to 12 cwls. of the' 
!at are melted in a large tank, and, after the,iliipurities 
have subsided, the clarified oil is transferred to the bb'aching 
pan. The impurikies are cleared out of the melting tank at 
intervals. 

The bleaching ))an—which, on account of the high rate 
of expansion in hi'ating e.xhihiiod by jiahn oil, is only tilled 
to about two-thirds of its capacity—is hi-ated raiinlfy, the nil 
beginning to evolve bubbles at between 115 and Kill as 
though it were about to boil, an effect duo to thewwolution 
of the mechanically suspended water. At about 140' (1. 
strongly acid vapours a]H)ear, which powerfully alfect the 
eyes, so that tin* bleaching jian has to be covered by a tight- 
fitting lid, with a pipe to convey the va^iours away to the 
furnace. At 240' (1. the hleacliiug is complete ; the .solidiiicd* 
oil is beautifully white, but has a peculiar empyreumatic 
smell, which, however, in a short time^gives )i!aee to the 
original odtuir of violets. 

It is desirable to utilise the heat contained in the ])alm 
oil at the tem]>erature to wliioh it is raised (240 ('.), with 
which object the oil is passed through ^ cooler coil surrounde'S 
by the batch of palm oil to be suliseipiently hleaclied. 
j ^Pohl’s jSr«»position to lieat the jialm oil in closed pans 
fronj whi(^ air is excluded, «,nd to miyiitain it at this 
temperature for fifteen minutes, w’as tried a short time ii^fo, 
but abandoned owing to the danger of fire. 

The chemical bleaching process, in which potassium 
bichromate and hydrochloric achl are nseti, is preferable to 
all others. Manganese diajfde and"«ulphuric acid, potassium 
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penuangatjate, hydrogen peroxide, and all otn^r* bleaching 
agents necsssitate very carefu’. superyision in the performance 
of thw process’,*othcrwisl\ Ae desired effect is" not obtained. 
I Even 'pGtas.siura bichromate and sulphuric ^cid do jnot re¬ 
act as powerfully, as when hydrochloric i% einjiloyed. ..The 
reason for this may be ascribed to the evolution of chlorine 
gas in ttio .latter case, which indirectly liberates oxygen, the 
active bleaching agent. 

K.,CrA + 14H('l = 70/) + •2KC1 + Cr.,C!,, + (101. 
aif,() -t- OCl --- GHCl + HO. 

It seems that this indirectly produced oxygen ('xerts a 
more ])o,w/‘rful bleaching s.ction than the same substance 
lilsi^ited direct, for, as already stated, potassium bichromate 
and sulphuric acid 

K;('r.,a + -ilLSO, - K„SO, -I- CrjiSO,'., -t- 4Hf) + 30 

bleach less effectively although the same amount of oxygon, 
the bleaching agent, is hheiated. 

In the fiv>^( stage of th.^i hleaching process the oil is 
*clari(\< il, t’.r., freed from water, dirt, particle.s of vegetable 
matter, etc , hy melting and allowing to settle. T!ie clarified 
paltn <iil is then ladled into a .strong wooden \at, which in 
large works is lifted with meeliani^ al d'rrers, and there 
left to cool to 30 toll) ('. Meanwhile a S‘diition of potassium 
hichroniati^ in thn'e tc' four tiuu's its weight of water has 
*l)een prepared ; a iiuantily of this (sjuivalent to 1 part .by 
“wei’ght of (di rot lie salt ]ier UK) parts of oil is taken and mixed 
Avith 4 percent, falso reckoned on the weight jof the oil) of 
hydroeliloric acid, tlie mixfnic Ix'iiig then well^ stirred* imto 
tjie contents of the vat.< Decoloration begins in one dr two 
minutes, the thermometer (juiekly rising spine ts to 10 C., 
and the mass, wdiich must consist of an intimate ^eiuulsioa 
of the palm oil‘and Itleaching liquid, becomes dirty* turbid, 
tiien lirown, and finally hluish»greeii. 
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In'aboat^ ten to fifteen minutes tke decoloratign is com¬ 
plete. The oil is then ^eft at.rest for a few hours to allow 
the watery lyfi, composed of potSs^ium chloti'de and cfertim- 
ium cli'oKide, to settle out and drawn off through* the out¬ 
flow Jap^ the oil being thereafter washed jvith hot water tc 
completely remove the chromium salts and any hydrochloric 
acid left. • 

k 

At the end of si.x hours the palm oil, now very pale ir 
colour,, is quite clear and may he taken out of the pan. 

The accurate maintenance of the requisite temperature 
plays an important part in chemical bleaching. Eeports in 
the trade journals and handbooks of the fat industry mostly 
give ,'50' G. as the correct temperature, but this i*s*«ertainly 
some 10' too high, since the emulsion, necessary for the 
performance of the reaction, does not occur aho'ie 40’ C., 
the chromic ^acid solution floating about as‘ little globulet 
in the oil and effecting merely an imperfect bleaching ever 
in the most^favourable instances. The sodium bichromate 
recently introduced into commerce may be advantageously 
used to replace the potassium salt, as it is much cheaper, and 
furthermore, on account of its greater solubility in water, it 
is not necessary to have the solution so hot. 

The chmnical process of bleaching is^ractised in many 
Works both large and small, although the largest prefer air- 
bleaching. Among the advantages possessed by the chemical 
n&ethod, employing potassium or sodium bichromate and 
acids, may be mentioned ;— 

1. It conyletely decolorises even the worst grades ol 
^lin oil; ^ 

2. ''No special appliances are necessary, and the operaticji 
can be performed even in very small works; 

3. Tfle agreeable odour of violets is coiripletefy preserved 
in the oil. 

A disadvantage is certainly, caused by the somewhat high 
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cost of the_operation,* in which particular it compares unfav¬ 
ourably witjih air-bleaching. 

Ai){-bleachiiig consislt^ ih forcing a constant stream of 
warm r.ir, *through the oil hqatcd to between ^70’ppd ^0° C. 
At present the process is employed for the treatment' of large, 
quantities at a time and necessitates the use of special 
appliancer; and the more eypensive grades of palm oil. The 
fat is melted by steam heat in a large tank and left at rest 
for some hours, so that the dirt and other impurities may 
settle. As these bodies exert a highly unfavourable influence 
during the bleaching process it is necessary to draw off the 
clarified oil with great care into the spacious wooden or iron 
bleaching,’Vat. This vessel is fitted with a system of per- 
forated pipes placaal in the bottom, warm air being blown 
through tjiem into the oil for several hours by means of a 
blower. A conStant temperature of 75 C. is maintained by 
the aid of a steam coil, the bleaching being perfect at this 
temperature. After the blower has been at work for twenty 
to twenty-on<,' hours the ml wib have become yellowish white 
•n colour, the operation then being considered at an end. 

These installations are capable of treating enormous quan¬ 
tities’of oil, and as the only expense to be consulered is the 
steam recpiired foi^the blower, the lost isvery^luw. The 
warming of the oil, melting (clarifying), i.iul maintaining 
the proper lem[)ei-ature during the bleaching pit-cess, are all 
effected by the waste steam, which would otherwise escap-3 
"feuTthe air and be lost?. 



CPIAPTEE XVI. 

PRACT1C.4L EXPERIMENTS ON THE TIIE.VTMKNT OP OILS, 
WITH KEGARI) TO HEFININO AND BLEACHING. 

A NUMBER of experiments have l)eon made in the laboratory 
of an Austrian oil refinery, with proc(;sscs recently patented 
for the refinine and blnachine of oils, the results of which 
are now pven. 

Purifying ('oTToN-Sr.En On,. 

According to the American jiatent taken out hy Rcyolla, 
cotton-seed or similar oil is refined hy admi.{tur<‘ with ochre, 
followed hy filtration. 

Result .—In the case of oils containing a large proportion 
of impurities, mere settling would he eijually efficient, ^\'he^ 
the impurities are few the results, as may he. anticipated, 
were satisfactory. Of course, fine' ilry stia sand, etc., would 
do equally W'ell. 

Bleaching Cotton-Seed Oil. 

According to A. Jolles and E. Wild, 100 kilos, of oil are 
warmed to (iO C., and stirred up witn a solution of O'fi anu. 
of potassimp hichromate in 5 kilos. o{ water, to which is 
“added 1 ki^o. of sulphuric acid. The stirring is continued for 
one 'to one and a half hours andethe oil then left to settle, 
being afterwards W'ashed with warm water until the hitter 
taste has disappeared; then heated to 100-C., sdrred up well 
with 1 kilo, of hone black and filtered. 

Result .—The method proved satisfactory. 

' (.‘ 11 ) 0 ) 
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PuRiFyiNG Coconut Oil. 

In the' process patented in America by \¥eiss, carbon 
bisulphide vapour is pt.sged into tne oil, driven off again, 
and t'iie O’l washed with'^alcohol. 

Result .—The oil was not' altered in the Idast, but tena¬ 
ciously retained tlu^ carbon bisulphide when si.bjeeted to 
distillation, and coulil not be completely freed therefrom even 
by washing with alcohol. The process is moreover too 
expensive. 

l)LEA( Tn.N’(i Linskli) Oil. 

(u) .According to the “ Seifenfabrikant ” 100 kilns, of 
linseed oil should be intimately mixed with ."i kilos, of liot 
30' 1). pi.'tash. .Vfler tboroiigb erutehing, a white tloceiilent 
pi'An^iitate sluudd cti'-ue, the flakes becoming progressively 
larger and iinally sinking to ilic boftom along with the lye, 
the operation lasting oiie-lialf to three-i|uarters of an hour. 

lii'siilf. —lieyoml the anticipated saponification, no appre- 
eiabb' bleaching of dark oils could be detected. 

(h) fn the I'inglisb )-iateut of Ibrmite, Patterson and 
t'oo]>t'r, palm oil ami other M'g table oils mav be bleached by 
tn'atment with electrolysed cblorides. The fat is melted in 
a stc.im-jaeketod pan, and treated with magnesiiitu cldoride 
and sea salt, or 1? sodiutn chlonde ami eaiciuu, chloride. 
Th(! frothing tendency exltibitod Ity th, od may Ite removed 
by washing witli acidilied water. 

^ Rcsitll .—No lileacbing effect was produced in dark finseed 

...Ir-* 
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The same process ap^iligd to rape oil and pl|ive oil 'al85 
gave no Kati.sfactory result. 

P>LKACHiNG Palm Oil. 

In the case of palm oil, for which the process was specially 
elaborated, a bleaching acfioh iij observed^ 



CHAPTER X\TI. 

'OILS SrECIALLY PItEPAREI) P(JR INDUSTRIAL PUkPOSES. 

Turkly-Eed Oil. 

This designation is applied to two entirelj' distinct oils 
.employed in alizarin dyeing. 

The one, also known as Tourant oil, is a fermented olive 
oil, prepared from Gallipoli oil. .ft is made from '.sem.vrir)e 
olives, which, for a short time hefore jiressing, have hcen 
exposed to the action of water, the oil thereby '■acquiring 
a considerable proportion of extractive matter and quickly 
•turning rancid. With solutions of alkali carhonates, it forms 
an emulsion which exerts a softening action on tissues, and 
facilitates the absorption of aluminium moidants. The 
second product, now in general use under tlse name of 
Turkey-red oil in alizarin dyeing, is obtained by the reaction 
of concentrated sulphuric acid on eastof oil, a process for¬ 
mulated by Miiller-Jacohs in 1H7‘.). 

The t.eatment consists in running into the oil, slowly 
and with continued stirring, 20 per cent, of 6(5 B. sulphuric 
acid, the operation being performed in ,a lead-lined iron vessel 
kept cool by means of ice water. After leaving at rest for 
^two or threi-hours, the mass is thinned down with water 
and further diluted by stirring ii. a thin stream of lukewarm 
soda solution (2‘B kilos, of crystallised soda to each kilo, of 
acid us^d). The finished product settles out on being left 
overnight. Lachti employs 20 to 30 per cent, of acid in 
winter, and 15 to 20 per cent. • in summer, without cooling 
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the mixture; on' the co,ntrary|; in winter he warms it up to 

room temperature. ^ 

Turkey red oil is noi always of constanf composition. It 
forms a thick, pali? yellijw’, syrupy liquid, with a specific 
.gravity'cyf 1’023, and is miscible in all proporiiorrs with 
water. From the action of sulphuric acid on ricinQs' oil 
result two bodies, one soluble and the other insoluble in 
water. Acyiording to lienedikt and Idr.er the former is an 
ethylsulphuric acid, i ieinoleosul])huric acid, OSOjH, 

the insoluble portion consisting of a mi.'clure of free fatty’ 
acids^ and unaltered oil. .Juillard, on the other hand, 
ciinsiders 'I’urkey-red oil as of moii’ complex constitution, 
containing the sul])hurie ester of ricinoleic acid, si^vi'ral poly- 
ricin(^;lei(** aiiids, anil tri-i ’-inolein, together with the decom¬ 
position product-' ol the same, ricinoleic acid pre,dominafing. 
<Tlyceriij ws not ci iinjilelely separated by this reaction, one 
moiety remaining in the oil and increasing its iv'hibility and 
cajiaeity of emul-itieation. When boiled with alkalis. Turkey- 
rod oil is sjilit up into ricinoleic acid and ricimjleosul]ihuric 
acid. On thi' other hand v, iter or acid produces penturicino- 
4tdc acid, tri-ricinoleic acid H 0 .C'i;n,,M.('O^.('(h.{’i 7 H;aCOoH 0 , 
and di-ricinolcic acid H().C, 7 H:,.,C(hC, 7 HjX'tb.HC()a. The 
first stage of the, reaction of sulphuric acid on .icinus oil at 
Iciw temperatures is the production of ui-ricinol«osulphuric 
acid. Tliercaffer ensues saponificalion in which water 
chietly participati-s, moiio-rieinoleosulphuric acid and ricino- 
kiic acid being formed ..together with poly-acids. 

.According to fscheurer-Kestnt'r, the acid product of the 
reaction does not consist of a solution of .fp4;ty acids in 
sulphurised fatty^ acids andoWater, hut rather pj a hydrate^ 
captaining ten molecules vif water and one molecule of fat. 

Turkey-red oil contains two constituenss separtijble by 
treatment with eliher. The insoluble oil is lighter^ than 
water, saponifies‘with difj^cijlty, has an acid reaction, and 
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dissolves in alkalis without decomposition. The soluble oil 
is heavier than water, in which it dissolves to a>.olear solu¬ 
tion, and contains 8'8 p?r cent, of oO,. After I'eing salted 
out with Glauber salt, it contains Pj to 40 per cent, of rvater, 
a portion of which it parts with when heated to 75^ C. 

Another preparation, also resulting from the action of 
sulphuric acid on fat, has ]U'Oved an efficient substitute for 
Turkey-red oil. Schmidt and I'onges obtained by acting on 
fatty acids or fats with concentrated sulphuric acid, sulphur¬ 
ised fatty acids or their gl 3 'cerideK resjiectively. When heated 
to 105° to l‘i0 C. the ox^’-fatty acid glycerides, or, relatively, 
oxy-fatty acids, arc formed, and may be converted into di- 
oxy-fatty acids by a second treatment with suljdiuric acid 
and wanning tlu' resulting sulphuric cster. 

Autificial Olivj’. Gii,. 

(01. Ohv commune.) 

I'his oil IS largely used in Ivussia for pharmaceutical 
purposes ; its constitution is somewhat as follows ;— 

Cocoimt Oil . . , iri0])art.s. 

Hiciiius oil . - . loO ,, 

oil . . . .150 ,, 

Olivo <>il .... 50 ,, 

Mineral oil . . . 500^ 

Colour is imparted by means of cldoro])hyll (gnaai) gr 
palmophjll (yellow), and pi'rfnme by butyric ether which 
reproduces the flavour and odour of olive oil. The, chief use 
of the preparation is, however, for liurning in the small 
cooking and house lamps vsdiich are kept burning da>'^ a^nd 
-night in eve'.' the poorest Kussian honsos. The addition of 
^coconut oil has the object of appro.^imating the setting-point 
to that of olive oil, in addition to'Nvhich it helps the oil to 
bum better. 

The mineral oil used has a specific gravity of 0 865 to 
O'OOO, and should be perfectly water-white and free from ahid. 
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Wool SoFsflsNiNO Oils. 

(WolIspicKole, Wollschmelzole.) 

By tht! ab^^e desimation are*undersfoo^[ compositions 
for joftejiing sheep’s ^o! in the textile industry. They 
consisl; either*of neutral oils (oliye oil, rq|p# oil, coflon-seed 
oil, etc.), fatty a(?ids, mixtures of soaps with neutral fats and 
fatty acids (extract oils, oleic acid from the candlemakers), 
or of emiflsions of oil and water, bone fat (particularly that 
melted by high pressure steam), or olive sulphur oil. Most 
wool softenei s, especially freshly prepared extract oils, con- 
taiir variable proportions of water and substances volatile 
100’ C. (volatile fatty acids and sometimes mineral oils of 
low hoilivg-point, such as petroleum spirit, etc.), as welf as 
sedj'jaeiTt (dirt), and frequently also mineral acids (chiefly 
sulphuric acid): 

Thfc*re(iui#it(! ([iialilications for a good oil for wool are: 
eaisily washable and freedom from drying and* “ gumming ” 
substances and mineral oil. The drying oils are liable to 
cause spontaneous ignition of the oiled wool, add resin gives 
rise to patchy dyeing, in respect of which mineral oil is 
equally blamed. However, it is only in rare instances that 
pijre mineral oil is employed, the oils most generally used 
being mixtures ojf neutral oils and fatty acids with mineral 
oil, so that the latter is got rid of in isJiing the cloth, the 
mixture forming with the soap emulsions miseihli^with water 
*and therefore passing away in the elHuont. 

-^■Dealers, consumctts, and fire insurance companies stipu¬ 
late that'wool softening oils shall contain at least 85 per 
cent, of saponifiable fats, and at most 15 per of mmeral^ 
oil. This rule,4ioweverris*not always adhered«t«i. 

<1 Formerly pure olive* oil was alone used for this purpose, 
then mixtures c^ontaining cheap seed oils 'were injroduced, 
and finally oleic acid was adopted as being more easily wash- 
* • -20 
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able, and cheaply produced as a bye-product in the manufac¬ 
ture of steas-iri. It is true that this acid corrodes Jbe metal 
carding pins, but this defecC is more than counterbalanced by 
its cheapness ahd easy manipulat’oc^ With the recovery of 
the fat from the waste liquor, the so-called extract hil,^rue 
fu'linig'oi}, a mixture of the softening oil a,pd the soap em- ^ 
ployed—came into use. At first this consisted solely of pure 
saponifiable oils, but the introduction of the cheap composite 
oils and the dark colour of the extract oil facilitated adultera-* 
tion with mineral oil, so that now, unfcndunately, mineral 
oils are generally present up to 20 or 00 jter cent., a circum¬ 
stance unfitting the oil for use in soapmaking, since soap 
caimot be prepared from such a mixture. 

The most suitable oils for wool softening are the so-called 
soluble,” or, more propiu-lv, emulsifiahlc oils, which facilTttftt: 
regular manipulation, the fat spreading better over the fibre 
by reason of the homogeneity of the ennilsjon; this also 
induces the spinner to add a larger proportion of water than 
to non-emulsfliahle oil. 

The emulsions of oil and water which are sold foi' wool 
softening frequently contain as muc.h as SS per cent, of 
water. One of them was found on examination to consist 
of:— 

Olive oil . . . .12 1 ru'ut. 

\/ater.8H ,, 

and another— 

Impure woo) fat . . . . per ccut. 

^Mineral oil.7*0 

Iron .soap.„ 

Water.58‘01 „ 

Mestone g’ves the following fonuuhe :— 

OLIVE OIL. 

Olive oil.IK) per ccut. 

Kape oil, witli roaemary oil . .70 „ 

OLEIN. 

Fatty acids.36 per jont. 

Mineral oil . . . ”, " . 64 ,, 
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EXTE/CT OIL., 


(1) Fatty aciSs . 

. . 90 per cent. 

Mineral tnl . 

, .5 ,. ** 

Water . 

• * • 5 * „ 

• , 

« 

(2) Fatty acids t. * . 

. 65 per cent. 

•Mineral oil . • • 

. . 24 „ 

Neutral fat 

.. ■ 9 . „ 

‘witter 

• 2 

(S) Fatty acids . 

. 30 per cent. 

IMincral oil . 

. 50 

Kesiu 

• 7-5 „ 

Neutral fat 

. 12 

Water 

. 0-5 „ 


ThEATME.NT of SOLIIBLE OlL 

Soluljle oils consist of fatty acids and neutral oils, con- 
tainiiig^ammonia soaj) in solution, with or without rosin. 

Moritz Stransky’s method of preparing (by sinolisation) 
wool softeniii" oils is based on the production of the anim^ 
and vegetable fats ^uscd for oiling the wool jn the manu¬ 
facture of shoddy or in spinning) in such a manner that they 
are no longer capalde of taking up oxygen, and therefore 
cannot become rancid or “ turn ” ; tlie possibilitj' of spontane¬ 
ous ignition of the oil or oiled wool and yarn being thereby 
obviated. In the course of the process the albumen and 
gl5'cerin are extracted from the vegetable oils and the drying 
power destroyed, while the fatty acids t.f the anj,mal fats are 
neutralised. The oils become, soluble in v.ster, whereby they 
acquire properties of economic value. The circumstance 
is worthy of note th^it in a much higher degree the opera¬ 
tion of spinning is rendered safer, in that the danger from 
lire, always imminent when unsinolised oil^ are used, is 
reduced to a minimum. * ' 







CHAPTER 11'' ill. 

, THP H;SfDROGE’'JATION OP OILS FOR CONVERSION INTO 
SOLID FATS.' 

The treatment of oily unsaturated fatty acids and Kieir cor¬ 
responding glycerides for the purpose of converting them into* 
saturated substances of higher melting-point, and therefore 
of increased value,'is a most important problem -which has 
engaged the attention of investigators for quite a number (jf 
years. 

Theoretically the conversion of oleic acid into stearic acid 
according to the equation 

seems to bo a very simple reaction, reqiiiring merely the 
addition of one molecule of hydrogen to each molecule of the 
acid to briug about the desired result, but on further acquain¬ 
tance with the subject wo shall iind that in reality the 
problem is a very difficult one, which, though attacked time' 
after time, has, until recently, yielded but indifferent results. 

The ])assing of hydrogen through the liquid acids under 
any ordinary conditions leads to no change whatevrir; it is 
only by the application of special means that success has 
been attained; the number of researches which have been^ 
puolished and the host of patents takgn out in connect ion 
with this subject, both in this country and abroad, i» eloquent 
testimony not only of the difficulties met with, but also to 
tue indomitable energy of those ■\»'orkers who.have made this 
specia' branch of work their own. 

The developments during the last few years have, how- 

' Partly.extracted from “The Oil and Colour Trades Dia.ry Journal,” 1916. 

(d 08 )- • 
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ever, beei\of such a nature that it is now not orJy*possible to 
convert oleic into stea^c aciei, but io take.ordinary oils, and 
in the course’ bf a feui^^trurs, without decomposing them, 
conviat •t'hem ijito solid fats. The importaaoe of* these dis¬ 
coveries to the pjakers of candles*and soap cannof be"rTvet- 
estimated, but to others the subject is of equal interest, for it 
is stated "tjiat during the hydrogenation of fish oils, not only 
are they solidified, but their vile taste and smell are re¬ 
moved so that they become fitted to be used for food and 
other purposes, and may in the near future compete with the 
other more expensive solid fats. 

The processes which have been devised for converting 
oleic acid Into solid acids may for convenience be divided into 
thiee' classes;— 

1. Chemical processes. 

2. Electrical processes. 

3. Catalytic processes. 

These processes are all fundamentally chemical, but they 
differ in the means by which the change is brought about. 

1. CnEMic.rL Processes. 

* 

The conversioirfbf oleic acid imo pilmitic acid is possible 
by what is known as Varrentrapp's reaction, i.e., melting 
with caustic potash: 

• + 2 KOH = KC^H^iOa + KC^H^Oj + . 

habeas shown in the fejuation there is a considerable loss of 
material as acetate, and, though tried several times on a large 
scale, it has never been commercially successfiH!' *• 

By treatmenl of oleic acid with concentrated sulphuric 
acid, Geitel obtained sulphostearic acid (CigHasSOiHOj) 
which on boiling with water yielded B. hydroxystoafric acid 
fCigHa^Oj) and sulphuric acid. Schmidt obtained a! solid 
product (B. hydroxystearfc acid, M.P. P2° C.) by heating. 



5lO VEGETAULK iIJlTS AND'oIES. 

oleic acid with zinc chloride to 185’ C., and then distilling in 
a current of steam for t)rd reinoval d the oleic acid. This 
resulted in the’ production of a l.vf^ proportrofl of stearolac- 
tonfe a!“d':so-oleic acid, together with unHaj)onifiaJ)Jp*Rub- 
starrt7:;s. 

When oleic acid is treated with chlorine, bromine, or 
iodine the halogen is absorbed, forming, for instance, with 
bromine, dibromostearic acid; 

+ 13r, = C,JI„Br,(h. 

On submitting this compciund to the action of zinci and 
hydrochloric acid, which liberate nascent hydrogen, oleic 
acid is reformed: 

C,gH,/hBr„ + Ha = Cj.h'o, + -2 H Or. 

If, however, the oleic acid he lieatcd to a temperature of 
‘20(0 to 21(1’ C. w'ith hydiiodic acid and amorphous phos¬ 
phorus, asjiro))osed by (loldschmidt in 1875, then the re¬ 
duction is complete, and stearic acid is the result. This 
constitutes the first successful method for the synthetic pre¬ 
paration of stearic acid, zlboiit fourteen years later 1’. de 
Wilde and A. Ileychici used chlorine, brfunine, or iodine for 
the same purpose; for instance, heating filcic. acid with'l.per 
cent, of iodine in autoclaves to a temperal. ure of 27(1 to 280 
C., and decomposing the product with a little soap solution. 
The fat t^.us obtained had a melting-point of 50 to 55' ('., 
iwid on distillation m a current of superheated steam WM 
separated into stearic acid and other products. The commit 
sion, however, was not complete, amounting to only about 
*70 per cent.f hut the difiicnlty of recovering the iodine was 
so g^eat tlfat the process was found to be 'too expensive to 
carry out on a commercial scale. ' , 

Treetinent of the oil with chlorine for the -formation of 
monochlorstoaric acid and subsequently sapfmifying the pro¬ 
duct was invented,by tmbert^(l’rencji Pat. 308,54-3 of 1906), 
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while Zurer, after chlorinating, reduced the product with 
water an3 a finely dii^ded metal,(Ger. Pat. 6‘/,407 of 1891). 

Accorfling^to a patj(nt of TissSer (French Pat. 2C3,15B, 
Jar^ 10^,.lH97) oleic aci(?is reduced to .stearic acid when.it is 
heateci along.*vith water and metallic ziiy: under pre^sure^in 
an autoclave. (?)ils heated under these conditions are stated 
to be deconijiosed into fatty acids and glycerine; at the same 
time the oleic acid is converted into stearic acid. Freundlich 
and Kosauer, after a number of experiments with oleic acid 
and with lionc fat, were unable to dedeef any stearic acid lo 
hate been formed under these conditions. 

2. IClj/.tkolytic PnocKSSF.s. 

. i’ht first claim to any method for electrically reducing 
oleic acid to stearic appears to bo in an .\ustrian patent 
(No. 10*1110, July 19, ISBO) which was granted to Weineck. 
Ten years later Kiiess employed an electric nurrent during 
the steam distillation of fatty acids with a view to increasing 
the ])roj)ortion of solid acids therein. In 1\)00, Magnier,_^ 
llrangier, and Tissior tEiig. Pat. 0863, 1900) proposed to 
acidify the oily material with sulphuric acid, and, after 
dilution with water, pass a current of electricity through the 
mass under a pryjisure of five atm.is;^ leres. 

In the Hempticune patent (Eng. Pal. 1905) claim 

is made for the use (.if a special apparatus coij^isting of a 
chamber in which a number of parallel metallic plates^ are 
.wjSanged, these be'jig placed alternately with glass plates. 
The metallic plates are alternately connected with the two 
poles of a generator, while the oil is sprayed to the _plate^ 
and h 3 ’drogen’<is passeif through unde- diminislied pressure. 
•By this method it ws»s found that 20 per cent, of stearic 
acid coul^’readily be produced; by repeated trea^nent this 
was increased to 40 per cent., and after pressure tp remove 
the liquid a further 20 per'cent, could ^be obtained from the 
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latter, leaving.40 per cent, of the liquid'condensation products 
of oleic acid. 

Using nickel electrodes, and pp.s^g the CHPren't through 
an alcoholifi, solution of oleic acid slightly acidi&^d^ #vith 
suJ.phwsjc ‘•.cid, Petersen was able to obtain a yield of stearic 
acid equal to 15 or 20 per cent. 

The best results obtained by C. F. Bohringer «S: Sion (Ger. 
Pats. 187,78H and 189,382, 1900) were, however, with elec¬ 
trodes constructed of a particular metal, for instance, platinum 
or palladium, on which a finely divided or spongy form of the 
same metal had been deposited. Here wo approach so closely 
to the purely catalytic methods that there is practically no 
dividing line. 

3. Catalytic Pbocessks. 

Catalytic agents are those substances whicli bring about 
chemical changes without undergoing any material alteration. 
This being the case, they are very often able, under favour¬ 
able conditions, to do an amount of work altogether out of 
proportion to their weight, and at much lower temperatures , 
than would bo possible by strictly chemical means. The 
natural unorganised enzymes or ferments, such as diasfase, 
ptyalin, pancreatin, etc., and the active products of yeast, the 
butyric, acetic, and other living organisms, are all catalytic 
agents which induce changes necessary to the life processes 
of the particular organisms which produce them, and at * 
ordinary temperature or at very moderile temperatures, ttC ' 
bring about most remarkable reactions with the greatest 
case. • ' 

Certain ii96rganic substances, for instance,' finely divided 
metals, metallic oxides, etc., have also been found to be 
specially nctive in certain ways, and to resemble the natural 
ferments in their action to a certain degree, therefore for 
this reason they have been referred “to by Sabatier as inor- 
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ganic or “chemical ferments”—a designation^wthich is not 
altogether misplaced. ^ ^ • 

The hirst T-jcognition of the activity of aD inorganic cata- 
lytio ,agent was made in IBliO when Ed. Dayy prepared 
platinum black and found that on exposu <e to air it absorbed 
oxygen so rapidly as to become red hot, and that on moisten¬ 
ing with, alcohol it caused the latter to take fire. The affinity 
,of this finely divided platinum for oxygen is rather remark¬ 
able, as no chemical action is observed and no oxide is 
formed; the action is simply a physical one, the oxygen 
being condensed on the surface and in the pores of the me+al 
to such an extent that, as stated, the metal can absorb more 
than 880 times its own volume of the gas. This finely 
divided metal loaded with oxygen has now become a very 
active Cjatalytic agent, but, as will be shown later, not only 
can platinum' black absorb oxygen, but it can also absorb 
hydrogen or other gases, and thus its activity may in other 
directions be equally as powerful. 

Tn 18'2’d Dobereiner prepared spongy platinum, and found 
. that when h-sdrogen was passed over it in contact with air 
the metal snontaneously heated up until the gas was ignited ; 
this’ is the germ of many of the present si if-lighting devices 
for incandcscentis'gas burners. I.-iter, (loquillon showed 

that when palladium foil (a similar metal to platinum) was 
put into a mixture of hydrogen or other combustible gas and 
'oxygen, combination at once took place without explosion. 

' SjFmgy jialladiniu Has since been produced, and also pal¬ 
ladium black, which resembles platinum black, but is stiU 
more active. 

Other finely divided metals have been found 'to have active 
properties, as, for insta’nce, “ spongy ” iron, which was used 
by Bischo? for the filtration of water, and finely divided lead, 
which is pyrophoric, spontaneously taking fire immediately it 
is brought into contact witii g,ir. 
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In 1871 Saytzeff found that nitrobefizol could be reduced 
to aniline by passing it in,the fonn f.I vapour along with 
hydrogen over palladium black. 

In 1901 Senderens obtained a patent (tier. Pat. 139,407 of 
1901) for the saine purpose,,but emplo}'ing heated metals, for 
instance, nickel, copper, cobalt, iron or palladium, and 
hydrogen or water gas. , 

This is an interesting patent because for the first time 
other metals besides platinum and ]ialladium, notably nickel, 
are recognised as catalytic agents. It was followed by a 
considerable amount of work by Sabatier and Sendertms 
upon tbe action of various catalytic agents, which work forms 
the basis of our present knowledge of these remarliable sub¬ 
stances. 

During the years 1901 to ItlOl several papers by Sabatier 
and Senderens appeared, these being devoted tcwthe reduction 
of nitrobenzol- by means of tinely divided coppei'; tbe 
synthetic preparation of marsh gas (CH,) from carbon mon¬ 
oxide and diokide by means of tinely divided nickel; here 
cobalt was found le.ss active, and platinum, palladium and 
iron are stated to have no reducing action ; direct reduction 
of nitro-derivatives and oxides of nitrogen by finely divtdiid 
nickel and cobalt; conversion of aldebyde^tand ketones intO' 
alcobols by hydrogenation, and direct hydrogenation of 
aniline and ,V.s homologues by means of nickel. 

In sul)sef|U(!nt years Sabatier branched out into the pro-' 
duction of illuminating gases, taking ou't several patents Jw 
the formation of marsh gas and other hydrocarbons from 
f.arbop monoxyte and other gases. 

In 1907 Sabatier and Maille nivestigated'the action of 
finely divided nickel and cobalt on the fatty anhydrides 
(acetic, priopionic,' butyric, etc.), also on alcoholic- quinones. 

Ev,ritually Sabatier took out a patent (Fr. Pat. 394,9.57, 
Dec. 12, 1907) for the catalytic cohvfersion of liquid into solid 
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fatty acids, which, however,’ was not the first (jne granted for 
this purpose. ' 

In the uft}p,ntime S cd^iTins passed on to the investigation 
of ilje catalytic action of alumina, thoria, and s';nilp,r earths 
on organic acids, ethers, ketones , etc. ■ 

Interesting as all these investigations were from—shall 
we say.,a catalytic point of view'-’—they are mostly outside 
, the sco])e of the ])resent article; therefore, we must go back 
a few years when we find that the new ground opened up 
was rapidly taken by other observers, the knowledgc__gained 
being a])plicd to solving other problems than those apparently 
foreseen by the original investigators at that time. Nq,tur- 
ally, the reduction of oleic acid to stearic was one of the 
proideius which soon suggested itself, and we find the first 
patent _taken out in this direction to be one granted to 
Le Prince anti Sievekc! (tier. Pat. 141,0’29, Aug. 14, 1902), 
followt'd the iK'xt year by a patent to Xorniann, of West- 
))halia (Png. Pat. 151.5, ,lan. ’21, 1900). In the hatter the 
fatty acid, or glyc'iide, either in the form of vapour or as. 
a liquid, is brought into contact with hydrogen or a gaseous 
mi.vture containing hydrogen, r.f/., water gas, in the presence 
of 'a finely divided metal such as iron, i obalt, or preferably 
nickel. The vei*^cl usi'd is a cylindrical one, filled with a 
catalyst consisting of nickel reujceil from the oxide by 
means of hydrogen, and for the purjiose .if expcssing as large 
a surface as jiossiblc this is precipitated on a support jon- 
bi.:fting of pieces of yAiniice stone. 

By passing a strong current of hydrogen through a 
mixture of oleic acid jind catalyst for a cA/siderabla tiye 
it is stated tfiat the former is completely ctovertgd into 
'stearic acid, while tallow treated under the same conditions 
has its melting-point raised to the extent of 12" C. * 

In 190G, Kokin, experimenting with ethereal solutions 
of oils and oleic acid anA catalytic rnetpjs, was able to obtain 
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reduction. Hp states that, on treating an ethereal, solution 
of oleic acid with palladium black s/fid passing hydrogen 
through, stearic'acid could be deteftel? at the ^hd of half an 
hour, wit;^ platiiyam black, 24 per, cent, of steqric adid p«uld 
berObtajned in half an hour, 84^ per cent.,after three and 
a half hours, and 90 per cent, after five hours. With cobalt 
hydride at 270° under atmospheric pressure the re(^uotion of 
oleic to stearic acid was equal to 20 or 28 per cent., while in 
a sealed tube at higher pressure 00 per cent, was obtained. 
Nickel and cobalt (prepared from the oxides) also reduced 
oleic acid in presence of hydrogen, the former at 45 ' tf> 184° 
C., the latter at 98" to 250° C. 

Fokin regarded the reduction, whether electi'ol^tic or 
otherwise, as due to occluded hydrogen; therefore, t&osr 
metals which occlude hydrogen in the highest degree are 
most efficient. Palladium was found to be the most active 
metal, reduction taking place at 180° to 200", then follow 
platinum, reducing at 180 to 200° 0., nickel, cobalt and 
- copper in the order of activity. This investigator suggests 
the “hydrogen’' value of oils, as the number of c.c.’s of 
hydrogen measured at 0° C. and 70(1 mm. pressun;, ab¬ 
sorbed by an oil in contact with molecular palladium, ’ as 
an analytical factor, equivalent to the it^dine value, with 
which it agreed very closely in several instances. 

Schwoeitr (Ger. Pat. 199,909, 1900) claims the use of 
a close steam-jacketed pan containing a helical trough, over 
which the material to be hydrogenised*is caused to flow'°ffi 
a thin stream. The catalyst, consisting of nickelised as- 
tentos, is attafeed to the under aide of the trough. Oleic 
acid atomised i)-y a jet of steam in presence of hydrogen, is 
blown into the vessel, which is kept at a temperature of 
•250° to 270° C. The vapours of oleic acid passing from the 
: trough encounter the catalyst, and are thereby reduced. . 

In Erdmann’s parent (Ger. Pat 211,069, 1907) the oil. 
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in the’^iform of a spray, is dropped by a sprinkler on to a 
layer of the catalyst, which consists of nickel, supported on 
pumice or the like. '-The tempbmtnre of the chamber is 
kept at 170°' t?.") 180° in a modification of this process 
a tdViei‘’partly filled with ^the catalyst is (miplciyeJJ, and it 
is proposed fo distil off the saturated product froni “fhe 
reaction chamber under diminished pressure. 

In tlie Testrup process (F.ng. Pat. 7726, 1910) un¬ 
saturated fatty substances mixed with a catalytic agent 
such as finely divided palladium, or preferably nickel (the 
latter 2 to 8 per cent, on the weight of the oil), is intri/duccd 
in the form of a fine spray into a long cylindrical jacketed 
chamber, heated to lOO' to 170° C.; the chamber is fitted 
with a ktfrring device. From the first chamber it is taken 
Ly nieans of a pipe and sprayed into a second similar 
chamber, heated to 100 ('., where the reaction is completed. 
If harder products are required the process is repeated, or 
several chambers may be employed. 

Bedford and Williams (F.ng. Pat. 29,612 of 1910) claim 
the method of preparing hydro.xy fatty acids, or their glycer¬ 
ides, by u.sing a pan heated with a steam coil, in which the 
material is placed along with a metallic oxide catalyst (^re- 
fepal)ly nickel oxide, added in the p'^portion of about 1 per 
cent.), and both hjdrogen and o.xygen passed through. 

Schukolf (tier. Pat. 241,823, 1910) also introduces very 
novel matter in his patent. This is for hydrogenating oil 
with finely divided nickel produced from nickel carbonjd. 
CalVlon j'vonoxide is led over nickel at the appropriate tem¬ 
perature, and the nickel carbonyl thus produced is led into 
the oil to be hydrogenised at a temperature of 180° C. AS ‘ 
soon as sufficient of the gas has been absorbed the temperature 
is raised to 220° to 240° C,, whereby the carbonyl is decom¬ 
posed, yielding nitekel in a very finely divided state. At this 
stage hydrogen I's led in, which accomplishes the reduction. 
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M. Wilbnshwitz (Fr. Pat. ‘'420,343, 1910) clainife the 
treatment Oi *he oil with a catalytic agent in cylindrical 
autoclaves with conical bo);tcims.'- The^il is blown^in at the 
top in the form of a spray mceti»i§*dn upwirii current of 
hydrogeiD xt i.s-withdrawn by a- tube and blown i«t«*the 
second chamber, arid so on'through a serieg. The pressure 
in this case is high, e.g., 9 atmospheres, and the temperature 
100 to 100“ C. 

The catalytic agent may be ])repared by dissolving iron, 
copper, nickel, etc., in an acid, and mixing the solution with 
twice its weight of a solid inorganic substance. The metallic 
salt is then converted into carbonate, ignited to oxide, and 
reduced in a current of hydrogen in a rotary drum at odO’ C., 
the metal enveloping the inorganic jiartieles. ('lain) is also 
made for the recovery of the spent catalytic agent. 

On the same date Crosliidds and K. F. iVlarLel were 
granted a pate;it (Kng. I’at. 30.2S2, 1910) for lire preparation 
of nickel catal}’sts in which kieselguhr, asbestos, juiinice, and 
the like substances are impregnated with a solution cd' nickel 
'^sulphate, and the product treated with an alkali hydroxide 
to precipitate nickel hydroxide upon the jmrous material; 
after well washing the substance is dried and reduced. If 
kie.selguhr is employed the finished product shoulii contain 
about 30 per cent, of nickel. ■' 

The Vereinigte t'-hemi.sche Werke, A.tf (tier. JAat. 
236,4K8, IiTK); Eng. Pat. 13,612, 1911) prefer to use a 
patiadium catalyst. This is precipitated upon a metal which' 
has no autic.atalytio properties, or upon a metaL ''xidtT*or 
carbonate. '|)he hydrogen is used under a pressure of 2 to 
'o’atmosphere?. Under these copdifions it is affirmed that 
1 part of palladium suffices to convert 100,000 parts of an 
oil into a solid .fat in the course of a few hours. Certain 
gases or Vapours were found to have a mailied action on the 
catalysJ, entirely preventing its,action. These are arsenic. 
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'hydrog'sn phosphide, l.viuid hydrocarbops, carbon liisulphide, 
chloroforpi, acetone, and free mineral acids. ’ 

In a .subsequent patent (Fr. ]?at. 434,1911) the same 
firm claim the^ase of sbi^d^salts of the metals of the platinum 
grou’ih fbr hycVogenatiu" oils, the materials'bein^ Heated to 
100“ C. in hydjogen, preferably' at a pressure of '2'^ 3 
atmospheres. Th(^ reaction is stated to be* quicker than 
with paUjdium or platinum black; while the activity of 
>the salt is such that a quantity of palladium chloride equal 
to 1 part of palladium will convert oO^OOO parts of an un- 
saturateil oil into a solid fat. To guard against the libefUtion 
of fret' fatty acids bv hydrochloric acid formed by the dis¬ 
sociation of the salt, caihonate of soda may be added to Ihe 
salt of tlie nit'lal. 

'For the preparation of cataly-.ts which are stable in the 
air. Kfiystir i U S. I'at, 1,001 ,'279, 1911) leduces oxide of 
nickel or equivalent metal in a current of hy/lrogen, subse- 
(piently passing carbonic acid through the reduced metal 
until it has cooled to tin alniospheric teni]»erat»re. 

In a second patent (F.S. i’at. 1,004,031, 1911; Kayser 
Hclaiins the preparation of a catalyst by satd'ating kieselguhr 
with a concentrated solution of nickid sulphate, or otlier 
iiiek’cl salt, leaving^ it in an a))pareri Iv dry condition. This 
is then mixed with the molecular quantitv of jiodium car¬ 
bonate, thrown into boiling water, dried, and reduced. 

H. Schlink Ov Co. (Fng. I’at. NliT, 1911) hydrogenate oil 
by passage through a centrifuge, thi' drum of which carnes 
a IniingK'Ali pallailium catalyst. 

K. H. Wimmer and F. 13. Higgins (Fr. Fat. 441,097, 
1912) employ organic sa!t8,,of the cat.dytic meii^ls. For in¬ 
stance, 100 grams of cq|ton-sced oil are mixed with T to 5 
grammes of .nickel formate at a temperatui* of 1 /0“ to 200“ 
C., in hydrogen urtder pressure. 

Ellis has patented Ijir^e forms of apparatus for the 
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hydrogenation of oils (U.S. Pals, 1,026,156, 1,040,581, and 
1,0.43,912, cf 1912). In the first the^catalyst is jilaced on 
trays or baskets, the oil travels -n a cyclic path downwards 

A ’ * 

through several layers of the catalyst, while hydrogen passes 
in tne cppv^site,.direction. In the second pq^tent e cljsed 
coiul,.al jaivketed pan is e.nployed, the on and hydrogen 
being brought into intimate contact by taking the .gas from 
the top of the chamber and pumping it in at the lower part 
of the cone, where it bubbles up through the mixture of oil 
and catalyst—a process which is automatic, and can be 
contLaed as long as may be necessary. In the third patent 
an autoclave is employed, a jminp circulating hydrogen 
through the oil When the latter has been fully treated 
it is drawn off to a second chamber, in which it is steamed 


to remove noxious gases and vapours. 

The effect of hydrogenation upon various oils is shown 
in the following table of analyses :— 
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Tti^effect of hardening is to raise the meltyig and solidi¬ 
fying points, and tti lower the ipdine value and refractive 
index 4he»other fact*)p are not eftfected, hut according' to W. 
Norman an(f Hngel rfie hydroxyl grouns ai^ more or less 
elimTnated se •hat the acetyl v|,luc of cmstor-oil^etc^, w^l be 
affected. In the case of olein this is converted into stearin; 
arachidjc and behenic acid are formed from marine animal 
oils amfmay bo present in the hardened fats to file extent of 
20 per cent, or even more ; the latter acid is also formed from 
rape-seed oil. _ 

‘According to an article in the “Oil, Paint, and Drug 
Itcjiorter, ’ hardened ods arc now being manufactured on a 
very large scale both in Kurope and the United fitates. Oils 
such ifts linseed and whale oil, being low in price, are largely 
employed, but not much cotton-seed oil, although the latter 
is now lianhciod to the rc(juirod corisi.stency and employed 
in place of 4ihe so-called “ compound lard,” which consisted 
originally of S(l per cent of cotton-seed oil and*20 per cent, 
of oleo sh'arin. A little cotton-seed oil is being hardened i*<. 
Knrope for margarine manufacture. The total capacity of 
the hai'deniiig plants in Europe is estimate ', at 1,875,000 
baiTels of 100 11). and about half that '[uantity was made in 
lOl.’i, while in thf Uniti'd State.s the c.^pacity the plant in 
that year was 500.000 barrels. 

A consular report on the trade of INbarseilles i 4 < fOlS states 
that two factories were being built near .Marseilles foi' iKird- 
Buipg oils, the cajiital^ being British, and that a firm of 
candle makers had been hardening oils by hydrogenation for 
over two years. The ?otftl output of hardentfl oils ii* 19J1> 
is put at 7000 fo KOOO tons, which would possibly- be doubled * 
jn 1911. One firm of candle makers were importing d apanese 
dsh oil for.*treatment. Hardened oils, it k stated, fetch as 
high prices as eppra oil, although this state of things was not 
ikely to continue if IsyrgSr ijuantitles wtjjre produced. 
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With rfegaid^to the hardened oils in *^natural fats/this is 
a difScuIt problem, as the physical and ,£nany of the^chemi- 
cal characters are completely altered. jQdour and to^te en¬ 
tirely disa^err, and the colour testC, such as the Bechi or 
Ban^in.yeaf:itions, show only faintly or not afr all. These 
hardened fats, however, contain a trace of nickel which is 
readily detected by the following test: 5 to 10 gramm^ of the 
fat are heated in a test tube with 10 c.c. of strong hydro- 
chloric^in a water bath and shaken from time to time. The 
tube IS cooled, the a.cid liquid separated and evaporated to 
dryness. The residue is then dissolved in a few drops of 
watQr and tested with a 1 per cent, solution of dimethyl- 
glyoxime, when if only a minute trace of nickel be present a 
pink colour is produced, which is rendered more inteiise, by 
addition of ammonia. 




'' * yJ 


CHAPTEE XIX. 

OIL-CAKE AND MEAL. 

Oil-cake and oil-meal are the solid residue of pulverised 
seeds or nuts from which the oil has been rem”oved hy 
pressure or extraction. Oil-cake contains the whole of the 
woody fibre and mineral matters of the seeds or nuts, to- 
getheii jji'ith the residual unextracted fat and the protein or 
nittogcnous constituents. The latter substances determine 
the value of the cake, on account of their importance as 
cattle ft)od or as a basis for artificial manure. 

As may be seen from table on p. .'{24, thet oil-cakes differ 
from each other very much in their content df nitrogenous 
or albuminoid substances. Being all, however, too rich ki. 
albuminoid and fatty matter to be used as food in an unmixed 
condition, they are therefore mixed with ceivul.s, hay or s^aw, 
and in this condition constitute a valuable fodder. The ash, 
being very rich jfi phosphoric acnl a d potaslf, accounts for 
the value of the cakes in the preparation of aTtificial manures. 
Thus, for example, 1 ton of cotton-seed ash Ij^as the same 
manurial value as 4^ tons of the ash of hard wood or JLfiwtons 
ofjixiviated wood ashes. 

4IK<> 0 , * 

, As a rule, oil-cakes are not directly employed for manure, 
their utilisation in the *boilies of animals, wheilce the groi^^d 
derives its supply of fertilisers, being much iii(«re profitable,* 
^and it therefore does not seem rational to employ as manure 
good oil-caTres which are sound and constitute a go«d feeding 
material. Nevertheless, in cases where the cake, reason' 
of unsoundness, bad.flcfVo&r, very low, percentage of fat or 
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presence of aq. injurious constituent, is uAsuitable for,deeding 
purposes, its direct application for liianurial purposes Ijecomes 
advisable. 

The composition of the most impcsrtaut oil-ca’kes is ^iven 
in the folloufing tablo:— 


’ 






Ilape t-ako (J-?rassjcu 


oleifora).... 

11*7:^ 

fiape meal l*‘xtmctc<3) . 


Ttub'^eii cake 

lO'Tii 

Lu^^ecd cake 

11 - to 

Liuscetl meal 


Poppy-seed cake . 

IP 12 

Sui!llo\vor-sec<l cake 


; Becch-inast. cake . 

IPtf.i 

1 SosMime cake 

10-H2 

; l*ahn cake . ^ . 

io-o-.» 

j I’alm meal .... 

10•^7 

i Ground-uut cake (uiide/nni 


j cared) . i* . . 

10*17 

' jrouiid-mjr cake (tUvorii- 


ciitcdl .... 

n *!1 

Cotton cake (dccoiticutod) . 

s*(;2 

Coconut cak<; 

10*7(i 

! Maike-fjenn cake . . , . 

iJ*4‘l 

MaizL-oil cake 

lO-o.O 

1 ' Soya-Ucan cake, . 

12*70 

' lfemp-''Ced cake 

i2*or, 

^Sunflower-seedcake . 

7*1(» 

Candle-nut cake . 

7*22 

i Wahiutcake 

i:{*7 

' Puiujikin-soed'cakc 

12*0 
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7-04 
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12*4C 

7*0d 

:i2*7:? 

0*07 

;u*07 1 

7 *74 

7*7-1 

2s*5C, ' 

10*00 

d2*oo 

0*4S 

^ 7-U 

HH*2r) 
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« 0*21 

:u;*-io 

0*7(i 

10*:{7 

11 -44 
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;;4 *(;('. 

IPod 

2:2*20 
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0*0.4 

1«*74 

H*.')! 
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2l*02r 

.P7<‘. 

:{7*2o 

ld'40 

20*M ' 

7 2H 

10*4.'> 

10*20 

10*0.4 


2Pt5 

d*0O 

10*4.4 

P4.7 . 

d4*07 

20*02 

P20 

lO-so 

T*SS 

24-d.'. 

.o*2:» 

P'-O 

:i0*7l 

0*ui 

10-d4 

2d-Id 

0**1.5 

44-Oil 

1 P2:5 

2(l*.''0 

.7-10 

7 *( 1-7 


10*00 

.0*20 

14*17 

pr.o 

p:*(io 

4*00 

;j7*d7 

1*04 

P02 

1.'<*.^.4 

4 *.5.7 

f4)*d) 

r.*2.7 

■JK'SO 

1P07 

‘>0*01 

.7* 4,7 

5*0.7 
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’■i*02 , 

•22*00 

7 *■‘.7 

10*01 

7*4H 

24*»n 

d0*0d 

7*50 

OPM.S 

0*1.7 

‘ 1.7-0] 

p.74 

0*< )0 

;H*r. 

12*.') 

' 27'4 

' 0-1 

.7*0 

ofrO 

1P4 

S*0 

: po 

4*1 


Both theoretical and practical opinions are in fo.vpm-' of 
the use of oil-cakes as an addition to cattle foods and for" 
fSttenilig purposes. All oily seeds contain a not unimportant 
amount, of nnrogenous (protein) matter which in character 
and composition is the equivalent of milk casein. TJie residual^ 
cake in thef'press contains the whole of the nitrogenohs matter, 
this valua,blc nutritive material being associated with 5 to 10’ 

' ‘ Analyst, ^metham. 
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per oei^. of fat or jil, wlwch is dire(;tly assimilable, either 
formin^at, or ind^rectly\generating warmlh*m the body 
the %animal. ^foreover, oil takes eontain. phosphates, 
wli^h ^erve,»o build »p Uie substance of bone. 

, fijt-meal i5 the residue remaining from*the partial orHotal 

• 9 a 9 0 

extraction of oil seeds and oil iruits with solvent^ and its 
value as a feeding material is very low, the percentage of oil 
being \Vry small. This circumstance, together with its 
I mealy condition and the ease with which it may he adulter¬ 
ated, causes oil-meal to he held in little estimation cattle 
fo()d, the cake form being widely prefeiTed. 

Feeding Value of Cattle Cakes .—In calculating the value 
of a food it is usually .issumed that the albuminoids and oil 
are eijuitl m value, and that they have '21 times the feeding 
properties of the carbohydrates ; therefore the “ food units ” are 
caleujayid by adding together the percentages of albuminoids 
and oil, nmlt*])lying by 21, and adding to this the percentage 
of carhohydrateN. In this way numbers are obtained which 
are sujiposed to reprt.scrt the feeding value the particular 
food. Thu.s, to take a few examples:— 

Food 

Uiiitu. 

cakt’ .... 2H'oG + l()*(5(^x Jn -i- HJ’Ol* - 

•(.'olluu-sccd cake . . . 4-I-09 + x 2| + 20*^5 = 106 

• ('ni-omil cake . . . 1U\*1 + x 24 -k40’26 — 116 

I’ulm-kcnjol eak'jj . . 10*20 + x + 87‘H8 — 106 

Kellner, however, has pro^iosed a differ eCit method of cal¬ 
culation. He assumes that the albuminoids %nd carbohy¬ 
drates are equal in feeding value, and that the fat has times 
tliM value. The w8o(:l,V ffbre is also included in the useful 
-constituents, but 1 unit is deducted for every 3 per cent, of 
this constituent. The fefod units by this meiSiod wotk opt 
as follows:— 

Food 

* Units. 

Linseed •ake . 10*60 x 2^ + ‘2H*56 + 32*00 -f H-IB - 3*1« « 94 

CotfSli-seed cake* 14*28 x 2^ + 44*00 + 20*86 + 6*10 - 1*72 « 104 

Coconut cake • . 10*90 x 2^ 4* 19*51 + 40*26 + 14*17 — 4*72 ^ 97 

PaliU'kcruol cake 10*98 x«24^ 16*20 + 37*38 h- 21*45 — 7*16 = 96 
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These figures are.useful in 'ostiraa^ng the theoastical 
feeding value'of a cake, but of course j^actical trials upon 
cattle in which the weight oPmaterial fed-per day, andthe gain 
in weight of the five stock week by week or mor»yi by fuoqlih, 
are more 'conclusive, especially when dealing'with n^ or 
littl6-kn<5wn materials, as there may be other factors to take 
into account. 

It may be mentioned that there are present ind certain 
seeds, e.g. vetch, gynocardia, cassava, great millet, and Java 
beans,' -etc., certain products known as cyanogenetic glu- 
cosides which, together with a specific enzyme also present, 
and in contact with moisture, give rise to the formation of 
hydl'ocyanic acid which is a deadly poison. The presence of 
any of these seeds in a feeding stuff would be extremely 
injurious. A cyanogenetic glucoside is also present in linSeed- 
as stated by Jorissen ; Auld proved that it is sometimeiyiresent 
in the meal in sufficient quantity to produce 'sickness, but 
this was more particularly the case when the oil was extracted 
in the cold in "pil presses of the Anderson type; in the hot 
pressed meal or cake it is not likely to occur since lieat 
destroys the enzyme. Nevertheless, in dealing with a new 
feeding meal or cake it is essential to examine it for the 
presence of .such cyanogenetic glucosides, before decidip.g 
to make practical trials on the feeding of (lattle with it. 
There are also other poisonous or bitter substances in seeds, 

. as, for instance, in mowrah seed, which precludes their use for 
feeding stuffs ; in such cases the residue from the press is fit' 
only for manurial purposes and must be valued aoo''"dinJfly. 



CHAPTER XX. 

PHYSfCAL AND CHEMICAL EXAMINATION OF OIJ^S AND FATS. 

The phj'sical constants regarded as characteristic for oils 
and fats are : Specific gravity, and, in ^the case of solid fats, 
n'elting-point. On the other hand, the boiling-points are 
unreliable, the oils being partly decomposed on heating.^ 

Tha» specific gravity of fluid oils may be determined by 
mearffe of the pyknometer, the Sprengel tube or the West- 
phal hydrostatic balance. The Sprengel tube consists of a 
U-tubo, both ends of which are drawn out as capillaries and 
bent at right angles to the limbs of the tube. The tube 
is completely filled with oil by dipping the on5 end into the 
liquid and exhausting the air, by suction, through the other 
end. The excess of oil overflowing is removed by w'iping 
with filter paper, and when the oil has ceased to expan^ the 
tifbe is removed from the water bath, cooled and weighed, the 
specific gravity ^eing calculated fn >u the knftwn weights of 
the lube empty, filled with water, and with oil. The specific 
gravity of solid fats is determined at a ternpora^ire above the 
melting-point, i.e. 40', 60' or 100 C. 

• The Westphal balance is shown in Pig. 93; the thermo- 
a meter displaces a definite volume of oil, the specific gravity 
being indicated by weigfcts placed upon the fceam until |be 
latJer is level r 

The melting-pointwf the solid fats may be determined by 
the usual «iethq,d8. A capillary tube is filled with4he melted 

fat anS, after the latter has set on cooling, fastened on to the 

(327) 
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tube 6T a sensitive thermometer, the two being imniM^d in 
a beaker of \9ater, which is thepi slowly heated until the 
melting-point of the fat is&'eacfied and .the latter liquefies ; 
the temperature' at which this oqpuni is read’ofi^on jjie 
therRiometCr.'’ The accuracy of tlm determifiatiou in¬ 
creased kv placing tfie beak A in a second vessel of water, 
heat being appli'id to the latter. 

A number of chemical reactions have been propased for 
distingui.sliing the various vegetable and animal tats from 
each oti>-er. Many of these reactions, being dependent on 
special conditions, are unreliable and yield contradictiuy 
results, and therefore cannot have much value attached to 
them. This is particularly the case with the majority of the 
colour reactions resulting from the action of siilpbififc and 
nitric acids on the various oils. In the same way, the differ¬ 
ences noticeable in the increase of temperature re^sulting 
when concentrated sulphuric acid is added to latty oils, are 
not a sufficiently certain guide. 

(hi the otlier hand, some methods of testing may he 
successfully emplo5’ed for the differentiation of the various 
fats and oils. These serve to estimate ijuantitatively different 
clashes of suhstanccis in a fat, and in some cases for the 
identification ^if the individual fats, the content of thc.se 
.substances often differing characteristically.'' 

To these ijuantitative tests belong the acid number, 
saponificatioif value, ether number, Ueichert-Meissl number, 
Hehner number, acetyl number, bromine and iodine uutn- 
bers, the meaning of which will be now explained. * 

1. The acid ?ti(mhcr represents the^ number of milligrams* 

of^ootassium h^’droxide reijuired to neutralise the free fatty 
acids contained in a fat, and is determined by titrating the 
fat dissolved in alcohol, etc., with an alcoholic pr aqueous* 
solution of caustic* potash. « ' 

2. The saponification value tpst, which Was originated 
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by Ko|tstorfer, and is also galled the “ Kottstorfer number,” 
is perfoft^ed in the A)llowi^g mannerl-;j.t(i2<grammes of 
the fat a\e treated vi\th 25 c.’c. of.i-normal alcoholic caustic 
potash S(b: fifteen miit^des on the water bath; -vthen saponi- 
^ficatioij is complete 1 c.c.\)f alcoholic phcnoi^)hthAlei.n solution 
is added, and ^tlie liquid titratJed by the aid »f i-norjna*! 



Fill. '.IWcstplial lialanc'i*. 


bydi'ochloric acid‘a blank I'xperinit iit being iwade by titrat¬ 
ing anothia- 25 c.c. of the potash solnt: m The difference 
between the number of milligrams of ]iotasfn^i hydroxide 
.originally taken and the quantity found by titrating b^ck, 
is calculated to 1 gr*mrae of fat, the result being the saponi- 
,^oatioiTvalue. The term “saponification eiiuivalent,” used 
in England and Anierita,*means the quantity pf fat s 5 ;poni-i 
fiedby one equivalent (5(51 parts! of KHO. 

^ 3. The ether numhej- (ester number) nders to‘the number 

of milligrajhs of potassium hydroxide requiijpd for tjie saponi- 
ficatit^of the ijeutral fat in 1 gramme of the sample, i.e., the 
difference betw^jeu the atid’and saponification values. 
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4^ The Beichert^Meissl mm\er indicates the percentage 
of volatile fa^ts acids*in a fat. K reprisents the lyffinber of 
cubic centimetres of j^-mjrmal caustij? potash re^site to 
neutralise the volatile fatty acids (soluble in w^ter)^tained 
from 5 grumwes (formerly 2'5 gramfnes) of a f«V , 

Ji’ive^awames of fat are ♦aponified on the*vfater batL in a 
200 c.a flask wjth 2 grammes of solid alkali and 60 c.c. of 70 
per cent, alcohol. The alcohol is driven off and the^olution, 
obtained by dissolving the mass in 100 c.c. of water and add¬ 
ing 40 c.c. of (1 : 10) sulphuric acid, distilled. 110 c.c. of 
distillate are caught, in a graduated flask, 100 c.c. of which 
are filtered into a second graduated flask, and titrated* by 
^-normal potash with litmus or phenolphthalein as indicator. 

5. The Ht’hner nnmhr.r gives the percentage of vr»oluble 
fatty acids and unsaponifiable matter present. 3 to 4 grtmimes 
of fat are saponified by 50 c.c. of alcohol and 1 to 2 grammes of 
caustic potash. After the alcohol has been dviven off, the 
soap is dissclvBd in 100 to .150 c.c. of water, a little hydro¬ 
chloric or suljfliuric acid is added and, after melting, they 
•SClre cooled and'the aqueous liquid filtered off (the recovered 
fatty acids are filtered and dried at 100'C.). The washing 
with water is continued until the filtrate ceases to have an 
acid reaction. 

6. The acetyl number shows the quantity of hydroxy-fatty 
acids or fatty alcohols in a fat. 20 to 50 grammes of the 
non-volatilevfatty acids are acetyliscd by two hours’ boiling 
witk acetic anhydride, the product of the reaction being 
extracted several times with 500 to GpO'o.c. of boiljn^^WfMker, 
and the acids, which now have a neutral reaction, are filteredf 
lUi the air batb. The acetyl number is then determined by 

'heating wi^K *4-normal aqueous potash, and titrating back 
with standard acid. The acetyl value is the number o{ 
milligranfes of baustic potash required .to 8 aq) 0 ^i|y the- 
aoetylatipd fatty acids. 
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7. bromine and iodine, absorption .—The methoils oi 
estimati^ these reactions ^ive the percentage ef bromine or 
iodine absorbed by the oils under conditions conducive to 
the^forinatihn, of addt^ioij products exclusively.’ The fatty 
acids ^of the aftetic or stearic series are satjiratod oompoijnds 
forming no addition products, whereas the acids^f Idie acryl 
or oleic acid series combine with two, those n£ the propyl or 
linolic series with four, and those of the linolenic series with 
six atoms of a halogen. 

The glycerides of the acids of these four series^behave 
exactly like the free acids, so that the percentage of iodine 
absorbed forms a guide to the ratio of olein to palmitin and 
stearin in a fat, and also the content of linolin or linoleitj in 
a dryiiigxiil compared w’ith the oil content of a non-drying oil. 

The estimations of bromine absorption give no reliable 
values, whereas Hiibl’s or Wijs’ method of determining the 
iodine number yields more constant results. Hiibl employs 
an alcoholic mixture of iodine and mercuric chloride contain¬ 
ing ‘io grammes of iodine dissolved in | litre of 95 per cent, 
alcohol (free from fusel oih, and 80 grammes of mercurft- 
chloride dissolved in the above (jnantity of spirit, the two 
being mixed in equal proportions. 

, ‘The soliiLion is ready for use after tweh'e hours' standing, 
but must be test jd before use to determine its composition. 
'For estimating the iodine number. 0 ' to 0 4 gramme of fluid, 
or O'H to ] gramme of solid fat must be weighed out, and 
dissolved in 10 c.c. of chloroform. 30 e.c. of the iodine solu¬ 
tion arj? a^ded at first, and more if necessary, so that the solu¬ 
tion at the expiration of three hours still has a dark brown 
colour. After the expiratif>n of that time 10 to *15 c.c. (if a id 
per cent, aqueous solution of potassium iodidd iftje ad^ed, to-' 
^ether with 150 c.c. of'water, the fr^e iodine being titrated 
vnth .s “^taddard solution of sodium thiosulphate (2-# grammes 
per litre titrated against pure iodine). The absorbq^ iodine 
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is th5n referred to percentage usits of ^he fat, the Y%lue so 
obtained beii?g designated the iodjie number (Hiibl^urnber). 
The number appears to fairly con*(ant for eadh oil or 
class, and is highest in the case ^f »vegetab^ ’dryrtig 4 )ils. 
The,HiibKmethoci has jiroved particularly ajijJlicablo 4^r the 
detection oPcotton-seed oil ifi tallow and lard. Pure cotton¬ 
seed oil has the iodine number lOSl'l ; pure tallow, •lO'H; tallow, 
with ') per-cent, of cotton-seed oil, 44; with 10 [rf,r cent., 
47T ; with lo ])er cent., 49'7 ; with 20 per cent., .'i’i'O ; with 25 
per cant, .56‘1 ; with 30 per cent., 50'2; and with 40 per cent., 
66"2. In the case of laid the detection of cotton-seed oi4 is 
rendered dilticult when lieef stearin is present. The iodine 
number of pure lard is 57 to 63, that of beef stearin 23 to 28. 

The Hiibl test suffers from one drawback in that ft*s slow 

• • 

m its action, hence with oils absorbing a large amount of 
iodine, e.f/., linseed oil, the tunc required for full ab^orjition 
may be extended to as miicb as eighteen hours, h’or this 
reason the ^yijs method has come more and more into use. 
The Wijs solution is made by dissolving 71) granunes of iodine 
"trichloride and 8'7 grammes of iodine separately m warm 
glacial acetic acid. The two solutions are then cooled, mixed, ’ 
an^made up to 1 lit»'e with the same, acid, 'J'be solution inay 
also be inade^by dissolving 13 grammes o| iodine in glacial 
acetic acid and jiassing in dry chlorine ga? until the colour 
changes. The active agent in this ca.'-e is iodine mono- 
chloride. T^ c test is jierformed in the same way as the Hiibl 
test* ofily that pure carbon tetrachloride is used in place of 
chloroform, h'or non-drying oils the absorption is wimiikHed 
in less than half an hour, and in djj^iwg oils within six bour^ 
^e iodine vaTues obtained with the Wijs solijtion can be re¬ 
lied uprm, stnee with pure compounds practically the theo¬ 
retical results are obtained. 

The f(5lowing tabh's give the constants "for the lasyiit im¬ 
portant Aiils and fats;- 
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AXArA'TlcAL CONSTANTS OF Till: SFMcOifVlNO OILS. 

* * 

! Sj». ;rr. ;it S.-ipontliia- !«Khtie j JMVjictive 

ir» C. /, F«)int. til'll Val'H*. ■ Value, i Judex. 

^ ' » ! 

' i I 

Cott.m.Hi-ed oil . 0-l‘2T0*‘l2() 1 ' Un-V.Mv t0()-Pjl20-:. , 1 •-17-13-1-4752 

Si'MiimMUl . I 0-!t2:i-li-si2»i _ i'-t,i - li” 1SS-1;« lOTll:. | l'4lr4S-l 1*762 

Kiipc'k oii . . ' n-!l','ii:'-0 Si2:;ii ; 211 -i! Sfi-ai-i;!!) _ 

Mautmil . . ■ 0-W22' -M’ ' lS9'7.l!»2-r) 121-m'Sl ,1-4768 

Bi-e.:h-iun nil .1 (l-ll-Ki-O-SI-J-i ’ 17 . 7 ,-’ 1 I'Jl-l-rtti-:) 111-2-1-.'(I'1 I — 

lU?t--»«-il nil . I 11-11112 ()-»147 I tlO’tn-ilO - 1 167-7-178-7 - ii:!-S-10:i-H ' 1-472-1-4757 

Blank-imHiu-.l nil/ 0-HI241-HI.In ; -l.Vtn-16’- 17;i-17n-S i41S-84-122-;^‘ 1-4672 

Wliitn-iuiit.' I ml 1 0-Si1-2:.-*l-9HI, ■ - In 'In -16' ' 170-.’M 77-.S , 92-1-103 1-4750 

Ootnnnil . .1 0 9437 X- - 7 '('. ■ 192-9-215 :101-7-109-1 1-4781 

Curca-inil . .! 0-9171-0-921 1 _ «Mo,-12‘' 193 I 9.8-3-101-9 ' ^-468-1-487 

KaiUsli-aiwa oil . (W9175 j _lf-5-(J. 1173-S-181-6 92-.87.-112-1 1 1-471-1 •47<22 

HodKe-niu.st:irdoil 0-9175-0-9186] i 174-176 , 10.') i 1-^22 

Braal-imt oil . • 0-9185 --d-n^to-M; 1 193-4--202 198-3-106-22! 1-4643 
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,ANAIiYTlCAL CONSTANTS OF 'ftlE PATS. 

_*.. < .. ....i 


• 

Sp.'fp-. 

-ht IS” 0. 

S^idifying- 

Poiut. 

Saiionilica- 
tioi^t^ alue. 

lodiue ^ 
ValTie. • 

Beft»otive 
■ Index. 

• 

Caoao’buttei^. * . 

• 

. 

0-96-l-0'976 

21-#>-27-.3' 

191-8-202 

~ir- 

• • 

34-0-41-7 

*5t40°C.* < 
1-4565-1-4578 

Coconut oil . 

Palm oil. . # . 
Palm-kcrnel oil 
Nutmeg butter 

» 

0-9259 

0-9209-0-924.5 

0-9119 

0-945-0-996 

I 

; U^-28^ 

1 sr-si)*" 

1 28^-24'* 

1 4P-44« 

225-26.3-4 
190 -3-205 5 
242-2.10 
153-5-191-4 

8-0-9-5 
53-57-4.V 
10-3-17-5 
40-1-85-7 

at 60” C. 
1-441 
1-4510 
1-44S1 
1-4704 • i 


The followinp; notes may ho useful:— 

Melting-point .—This increases with the percentage of 
solid glycerides, and especially with stearin. The melting- 
point of the fatty acids is usually slightly higher th(fa'’that of 
the fats from which they are derived. The “ titre ”* t(?st is 
the solidifying-point of the fatty acids. The solidifyin{^-point 
of a fat or fatty acid is usually 10° or I.*)” belo?/ the melting- 
point. 

Spec) ,... generally, the drying oils 

nave higher gravities than the non-drying oils, with the ex.- 
• ception of castor and croton oil. Japan wax has the highest* 
gravity (i.e., nearly I'O). 

Saponification Value .—This is low with castor oil (1^8- 

* » 0 

186), and with rape oil (,170-179), high^with coconut oil 

(246-260), and palm-nut oil (242-250). With most oils the 
saponification value is between 190 and 195. It naturally 
values* according to the molecular weights of the glyceride# 
present. 

Beichert-Meissl Value .—This determines the amount 
•wolatlle fatty acids (butyric, caproic, caprylic). Most fats 
contain onjy {races of volatile fatty acids, equal to '3 to ‘5 per 
cent, of butyric acid; coconut oil 'contains about 2'0 pqr 
cent. 

Hekner Value .—This represents the amount of insoluble 
fatty acids plus ther unsaponifiable matter, Which, however, 
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rarely *e^eds '3 to ^ per'cent. The’ins^lij^le fatty acids 
and unsaponifiable Usually afijouut to about 95'5 per cent., 
but in sfeconut fat it^is 88-90 per cent., and^ in 'palm-kernel 
■oil §1 per cedi ’’ 

Acid Valile^ —The acid valui varies tvith, tho method of 
■extraction, quality of the raw material, and agf of the oil. It 
is usually low, but in some fats, e.f/., palm oil, owing to fer¬ 
mentation during extraction, the acid value is extremely 
high {i.e. over lUO). ^ 

Acefyl Value .—Only a few oils have, acetyl values, e.g., 
castor, grape seed, blown oils, therefore this factor is useful 
in the estimation of such oils. 

lodinv Value .—The i(,''line value is lowest with fats, and 
higbesfwith drying oils. With non-drying oils it serves to 
estimate the amount of olein present. The presence of 
iinolin aiid linolein in oils may be determined by estimating 
the iodine value of the acids having lead salt* soluble in 
ether. 

The following acids belong to this group :— 


Naiiu' 

Fonnula. 

Atoms tri 1 toi , ^ J, 

I-'T ceA 

Hypo(!eii' . . j 



1 DIeie .... 


00-07 

i Krucif 


•2 75-15 

' Riciiioloic . 


C , S5--14 

; Lmolic 


! 4 381-43 

j Liuoltmif' . 


(■> I 274.>10 ' 


Colour Reactions .—The colour reactions which have been 
proposed from time to time for detecting various oils are-' 
rarely characteristic, but the following are ’ td be yelied 
i^pon:— 

Halnheu's Test for Gofton-Seed Oil. —About 3 c.'c. of the 
oil are mixed with an equal volume of amyl alcohol,jto this' 
is added 1 or 2^c.c. of a'‘l per cent, sciution of sulphur in 
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carbon bisulph^dt* ainf the mixture heattd for half au hour in 
a brine bath; if cotton-sogd oibia present the oil assumes a 
deep rose-re'd colour. 

Bechi'^ Ttsl foj- Cotton-Seed Oi?.*—In the ofi>'inal test Iwo 
solutions wrreused! (1) Silv(;r nitrate, 1 <'ramme; alcohol, 1)8 
per cent., 200 c,c.; ether, 40 c.c. ; nitric acid. O' I jjrammo. (2) 
Amyl alcohol, 100 c.c.; colza oil, 15 c.c. 10 c.c. of the oil are 
taken, 1 c.c. of the silver nitrate solution and 10 cx. of the 
amyl^alcohol mixture added, and the whole heated on a water 
bath for fifteen miputes; if a brown colour appears cotton¬ 
seed oil is present, but some other oils 'will f'ive a slight 
darkening. l’attiiis(m uses the solution of silver nitrate above 
in the cold and also in the dark, and there are other modifica¬ 
tions. 

Baudoin'f! Test for Sesame Oil. —O'J gramme of sugar is 
dissolved in 10 c.c. strong hydrochloric acid and ifdded to 
20 c.c. of the idl in a test tube and the whole shaken ; after 
separation the acid gradually assumes a crimson tint. This 
reaction is due essentially to furfural produced from the 
sugar ; the latter has therefore more recently been used in the 
test. 10 c.c. of the^od, 10 c.c. of strong hydrochloric and 1 or 
2 drops of a 2 per cent, alcoholic solution being employed. 

In examining fat, it is not sufficii-nt to identify a certain 
fat and detormine its purity; the presence of soaps, free 
fatty acids and extraneous non-fatty substances, such as 
resftiS'ior hydrocarbons, has also to be borne in mind. The 
soaps maybe removed by extracting, wThwater, the solution 
of the fat in carbon bisulphide. The presence of free fatt''' 
'fKcids cannot always be regarded a.-l indicative of adulteration, 
since they dxist in many vegetable oils. It sometimes, how¬ 
ever, points to a decomposed condition of the fat (rancidity), 
whereas lOr certain purposes (lubrication) the fat') should be 
neutral In the absence of free fatty acids resin is detectable 
by shaking up the pil with moderately strong alcohol and 
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evapp^ting the solvent. * The separation of the resiTi acids 
from fi%e fatty acjds is ^ost conveniently* effected by the 
metho\descril)ed bV T. S. trladcyng.' This method is based 
om thfi reacl^solubilitiy ^ silver resinate in tther, the nitrate, 
etc.^«f silver })eing almost totally insolubt iff this solvent. 
Hydrocarbons can generally b(#recognised by SE({)omfying the 
sample with alcoholic caustic potash (o grammes of oil, 2 
gramnw'S of potassium hytlroxide, 25 c.c. of 90 j^er cent, alco¬ 
hol), mixing the resulting soap with clean sand, evaporating 
off the alcohol on the water l)ath at a temperature n»t «xceed- 
in^ 50“ and extracting the residue with ether or jietroleum 
;;ther, or by shaking a solution of the soap (freed from alcohol) 
in a separating funnel with petroleum ether. The hydro- 
:arbo^aare obtained by concentrating the resulting solution. 
The amount of unsapouifiable matter (phytostearin) in vege- 
;able £^ts and oils is rarely more than 0'5 per cent. 




